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REPLY  TO 
ATTENTION  OT: 


NEDED 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM,  MASSACHUSETTS  02154 


DEC  2  1  1973 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


& 


/ 


Dear  Governor  Gallen: 

Inclosed  is  a  copy  of  t’  e  Souhegan  River  Watershed  Dam  No.  8  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire  and  the  owner. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  coopAation  in  carrying  out  this  program. 


Sincerely, 


SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
NH  00474 


MERRIMACK  RIVER  BASIN 
HILLSBOROUGH  COUNTY,  NEW  HAMPSHIRE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  REPORT 


Identification  No.: 
NHWRB  No. : 

Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection: 


NH  00474 
147.28 

SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
Lyndeborough 

Hillsborough  County,  New  Hampshire 
Furnace  Brook,  a  tributary  of  Stony  Brook, 
which  is  a  tributary  of  the  Souhegan  River 
May  14,  1979 


BRIEF  ASSESSMENT 


The  Souhegan  River  Watershed  Dam  No.  8  is  located  on  Furnace 
Brook,  approximately  4  miles  upstream  of  Wilton,  New  Hampshire. 
The  dam  is  an  earth  embankment  570  feet  long  and  25  feet  high 
with  a  concrete  drop  inlet  service  spillway  structure  and  a  30 
inch  outlet  conduit.  An  earth  emergency  spillway  150  feet  wide 
is  cut  into  the  left  abutment.  There  are  2  small  dikes  located 
on  the  west  side  and  the  south  end  of  the  reservoir  at  flood 
stage.  These  dikes,  known  as  Cemetery  Dike  and  South  Dike, 
prevent  the  reservoir  from  flowing  into  the  drainage  area  of 
another  tributary. 

The  dam  is  owned  by  the  New  Hampshire  Water  Resources  Board. 

It  was  designed  by  the  Soil  Conservation  Service  for  the  pur¬ 
pose  of  flood  protection  in  the  Souhegan  River  Watershed. 

The  drainage  area  of  the  dam  covers  4.44  square  miles  and  is 
made  up  primarily  of  rolling  woodland.  The  dam  has  a  maxi¬ 
mum  impoundment  of  2541  acre-feet.  The  dam  is  INTERMEDIATE 
in  size  and  its  hazard  classification  is  HIGH  since  significant 
property  damage  and  loss  of  life  could  result  in  the  event  of 
a  dam  failure. 

The  test  flood  for  this  dam  is  the  Probable  Maximum  Flood.  The 
peak  inflow  for  this  flood  is  8,390  cfs.  Because  of  storage, 
the  resulting  peak  discharge  is  4,800  cfs  compared  to  a  total 
spillway  capacity  of  7,021  cfs.  The  water  surface  would  be 
at  elevation  701.7  feet  (MSL)  or  1.3  feet  below  the  top  of  the 
dam  for  this  flood. 

The  dam  is.  in  GOOD  condition  at  the  present  time.  Remedial 
measures  to  be  undertaken  by  the  owner  include;  replacing  joint 
filler  at  impact  basin;  mowing  of  embankment  slopes,  backfilling 
tire  ruts  in  embankment  slopes;  operating  the  drain  gate  during 
the  annual  inspection  procedure;  and  develor»ln«jr  a  formal  "Titten 
emergency  warning  system  for  the  dam. 


No  conditions  were  observed  which  require  further  investiga¬ 
tion  . 

The  remedial  measures  outlined  above  should  be  implemented 
within  2  years  of  receipt  of  this  report  by  the  owner,  however, 
the  program  of  annual  technical  inspections  should  be  continued. 


William  S.  Zdlno  Nicholas  A.  Campagna ,  Jr. 

N.H.  Registration  No.  3226  California  Registration  21006 
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Tiiis  Phase  I  Inspection  Report  on  Sougegan  River  Watershed  Dam  No.  8 
iiis  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  rt  omacnJa t ions  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dans ,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M.^ERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 

^JOEB.  FRYAR  ' 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Data 

Among  other  design  data  available  from  the  Soil  Conserva¬ 
tion  Service  are  hydrologic  and  hydraulic  computations,  struc¬ 
tural  computations,  a  geological  report,  soil  laboratory  test 
results,  and  embankment  stability  analysis  computations.  This 
information  was  used  extensively  in  computations  presented  in 
Section  5  and  Appendix  D  of  this  report. 

2.2  Construction  Data 


As  built'  plans  are  available  for  this  dam  and  show  good 
agreement  with  the  design  plans  and  the  visual  inspection. 

2 . 3  Operational  Data 

No  operational  data  is  available  as  the  dam  is  self  regulating. 

2 . 4  Evaluation  of  Data 

( a )  Availabil ity 

Sufficient  data  is  available  to  permit  an  evaluation 
of  the  dam  when  combined  with  findings  of  the  visual 
inspection. 

( b )  Adequacy 


There  is  sufficient  design  and  construction  data  to 
permit  an  assessment  of  dam  safety  when  combined  with  the 
visual  inspection,  past  performance,  and  sound  engineering 
judgment. 

(c)  Validity 

Since  the  observations  of  the  inspection  team  gen¬ 
erally  confirm  the  available  data,  a  satisfactory  evalu¬ 
ation  for  validity  is  indicated. 


<k 
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4)  Gates:  24  inch  vertical  lift  sluice  gate  on 

pond  drain  inlet 

5)  Upstream  channel:  Reservoir 

6)  Downstream  channel:  Narrow  channel  through  gently 

sloping  flood  plain 


( j )  Regulating  Outlet 

The  only  regulating  outlet  is  a  24  inch  diameter  pipe 
controlled  by  a  wheel  operated  sluice  gate.  The  pipe  in¬ 
vert  is  at  elevation  683.25  feet  (MSL).  The  purpose  of 
this  outlet  is  pond  drainage,  and  it  is  normally  closed. 
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8)  Cutoff 

a)  Main  dam:  Variable  width,  earthfill 

b)  Cemetery  dike:  12  feet  wide  at  bottom, 

earthfill 

c)  South  dike:  None 

9)  Grout  Curtain 

a)  Main  dam:  None 

b)  Cemetery  dike:  None 

c)  South  dike:  None 

(h)  Diversion  and  Regulating  Tunnel 
Not  applicable 

( i )  Spillways 

1)  Type 

a)  Principal  spillway.  Reinforced  concrete 

Drop  inlet 

b)  Emergency  spillway:  Grass  covered  earth  channel 

cut  in  left  abutment 

2)  Length  of  weir 

a)  Pond  drain  inlet:  24  inch  diameter  pipe 

b)  Low  stage  inlet:  3.75  ft. 

c)  High  stage  inlet:  15  ft. 

d)  Emergency  spillway:  150  ft. 

3)  Crest  Elevation  (ft.  above  MSL) 

a)  Pond  drain  inlet:  683.25 

b)  Low  stage  inlet:  688.5 

c)  High  stage  inlet:  692.5 

d)  Emergency  spillway:  696.5 
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2)  Length 

a)  Main  dam:  570  ft. 

b)  Cemetery  dike:  375  ft. 

c)  South  dike:  330  ft. 

3)  Height 

a)  Main  dam:  25  ft. 

b)  Cemetery  dike:  16  ft. 

c)  South  dike:  9  ft. 

4)  Top  Width 

a)  Main  dam:  12  ft. 

b)  Cemetery  dike:  12  ft. 

c)  South  dike:  12  ft. 

5)  Side  Slopes 

a)  Main  dam:  Upstream:  3  to  1 

Downstream:  2.5  to  1 

b)  Cemetery  dike:  Upstream:  2.5  to  1 

Downstream:  2.5  to  1 

c)  South  dike:  Upstream:  2.5  to  1 

Downstream:  2.5  to  1 

6)  Zoning 

a)  Main  dam:  Homogeneous,  semi-pervious,  silty 

sand  with  clay  (SC  &  SC-SM) 

b)  Cemetery  dike:  Homogeneous,  semi-pervious 

silty  sand  with  clay  (SC  &  SC-SM) 

c)  South  dike:  Semi-pervious  silty  sand  with 

clay  (SC  8;  SC-SM)  with  downstream 
zone  of  sand  and  gravel( SP-SW) 

7)  Impervious  Core 

a)  Main  dam:  None 

b)  Cemetery  dike:  None 

c)  South  dike:  None 
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(e)  Storage  (Acre  feet) 

Prior  to  construction  of  this  dam  a  pond  existed  on 
this  site  at  approximately  the  same  elevation  as  the 
present  normal  pool  (el.  688.5  ft.  MSL).  No  data  was 
disclosed  as  to  the  storage  of  this  pool.  The  figures  below 
represent  the  additional  storage  provided  by  the  construc¬ 
tion  of  this  dam. 

1)  Normal  pool:  0 

2)  Flood  control  pool:  941 

3)  Spillway  crest  pool 

a)  Low  stage  inlet:  0 

b)  High  stage  inlet:  272 

c)  Emergency  spillway:  941 

4)  Top  of  dam:  2541 

5)  Test  flood  pool:  2202 

(f)  Reservoir  Surface  (acres) 

I 

1)  Normal  pool:  48 

I 

'  2)  Flood  control  pool:  110  m 

3)  Spillway  crest  pool 

a)  Low  stage  inlet:  48 

b)  High  stage  inlet:  79  + 

c)  Emergency  spillway:  110  + 

4)  Test  flood:  267  + 

5)  Top  of  dam:  280  + 


( g)  Dam 

1)  Type 


a)  Main  dam:  earth  embankment 

b)  Cemetery  dike:  earth  embankment 

c)  South  dike:  earth  embankment 


(c)  Elevation  (feet  above  MSL) 


1)  Streambed  at  centerline  of  dam:  678.0 

2)  Maximum  tailwater:  Unknown 

3)  Upstream  portal  invert  diversion  tunnel:  Not 
applicable. 

4)  Normal  pool:  688.5 

5)  Full  flood  control  pool:  696.5 

6)  Spillway  crest: 

a)  Pond  drain  inlet:  683.25 

b)  Low  stage  inlet:  688.5 

c)  High  stage  inlet:  692.5 

d)  Emergency  spillway:  696.5 

7)  Design  surcharge:  698.6 

8)  Top  dam 

a)  Embankment:  703.0 

b)  Cemetery  Dike:  703.0 

c)  South  Dike:  703.0 

9)  Test  flood  design  surcharge:  701.7 
( d)  Reservoir 

1)  Length  of  maximum  pool:  5600  +  ft. 

2)  Length  of  normal  pool:  4000  +  ft. 

3)  Length  of  flood  control  pool:  5600  +  ft. 
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(b  )  Discharge  at  Damsite 


1)  Outlet  Works 


Normal  discharge  at  the  site  is  through  the  30 
inch  diameter  outlet  pipe.  In  the  event  of  severe 
flooding  water  would  flow  over  the  emergency  spill¬ 
way  at  elevation  696.5  feet  (MSL).  The  invert  of 
the  low  stage  orifice  is  at  elevation  688.5  feet 
(MSL).  The  invert  of  the  high  stage  orifice  is  at 
elevation  692.5  feet  (MSL). 

2 )  Maximum  Known  Flood 


There  is  no  data  available  for  the  maximum  known 
flood  at  this  damsite. 

3 )  Unpated  Spillway  Capacity  at  Top  of  Dam 

The  capacity  of  the  principal  spillway  with  the 
reservoir  at  top  of  dam  elevation  (703.0  feet  MSL) 
is  106  cfs.  The  capacity  of  the  emergency  spillway 
is  6915  cfs  at  this  level. 

4 )  Ungated  Spillway  Capacity  at  Test  Flood 

The  capacity  of  the  principal  spillway  with  the 
reservoir  at  test  flood  elevation  (701.7  feet  MSL) 
is  102  cfs.  The  capacity  of  the  emergency  spill¬ 
way  is  4698  cfs  at  this  level. 

5 )  Gated  Spillway  Capacity  at  Normal  Pool 

There  are  no  gated  spillways.  The  gated  pond 
drain  inlet  is  normally  closed. 

6 )  Gated  Spillway  Capacity  at  Test  Flood 

As  previously  mentioned,  there  are  no  gated 
spillways . 

7 )  Total  Spillway  Capacity  at  Test  Flood 

The  total  spillway  capacity  at  test  flood  eleva¬ 
tion  (701.7  feet  MSL)  is  4800  cfs. 

8 )  Project  Discharge  at  Test  Flood 

The  total  project  discharge  at  test  flood  eleva¬ 
tion  (701.7  feet  MSL)  is  4800  cfs. 
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failure.  Section  5  of  this  report  presents  more  detailed 
discussion  of  the  hazard  potential. 

( e)  Ownership 

The  dam  is  owned  by  the  New  Hampshire  Water  Resources 
Board,  37  Pleasant  Street,  Concord,  New  Hampshire  03301. 

They  can  be  reached  by  telephone  at  area  code  603-271- 
3406. 

( f )  Operator 

The  operation  of  the  dam  is  controlled  by  the  New 
Hampshire  Water  Resources  Board.  Key  officials  are  as 
follows : 

George  McGee,  Chairman 

Vernon  Knowlton,  Chief  Engineer 

Donald  Rapoza ,  Assitant  Chief  Engineer 

The  Board's  telephone  number  is  603-271-3406. 
Alternatively,  the  Board  can  be  reached  through  the  state 
capital  at  603-271-1110. 

(  g )  Purpose  of  the  Dam 

The  purpose  of  the  dam  is  to  reduce  downstream  flood¬ 
ing  by  providing  temporary  storage  for  the  runoff  from 
4.44  square  miles  of  watershed.  This  temporary  storage 
is  released  through  the  low  and  high  stage  inlets  of  the 
principal  spillway. 

( h )  Design  and  Construction  History 

The  dam  was  designed  by  the  U.S.  Department  of  Agri¬ 
culture,  Sc  i  Conservation  Service  in  conjunction  with  the 
New  Hampshire  Water  Resources  Board.  It  was  completed  in 
1977 . 

(  i )  Normal  Operating  Procedure 

The  dam  is  self  regulating.  The  pond  drain  gate  is 
operated  only  during  infrequent  maintenance  checks. 

1 . 3  Pertinent  Data 

( a )  Drainage  Area 

The  drainage  area  for  this  dam  covers  4.44  square  miles. 
It  is  made  up  primarily  of  rolling  woodland  with  some  pas¬ 
ture  and  minor  development. 
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A  concrete  sill  has  been  constructed  across  the 
control  section  of  the  emergency  spillway.  It  is 
250  feet  long  and  of  variable  depth.  Details  of 
this  structure  are  shown  on  page  B-ll.  The  top  of 
this  structure  is  flush  with  the  ground  surface  at 
elevation  696.5  feet  (MSL). 

6 )  Foundation  and  Embankment  Drainage 

i)  Main  Dam  (See  pg.  B-4 ) 

A  4  foot  wide  trench  drain  of  clean  sand  and 
gravel  extends  the  full  length  of  the  downstream 
embankment.  It  contains  two  6  inch  perforated 
asbestos  cement  pipes.  One  extends  125  feet 
to  the  left  of  the  outlet  conduit,  and  the  other 
extends  87  feet  to  the  right  of  the  outlet 
conduit.  These  pipes  discharge  on  either  side 
of  the  conduit. 

ii)  Cemetery  Dike  (See  pg.  B-6) 

A  4  foot  wide  trench  drain  of  clean  sand  and 
gravel  extends  beneath  the  downstream  slope  of 
embankment  from  50  feet  to  the  right  of  the 
left  abutment  to  90  feet  to  the  left  of  the 
right  abutment.  The  outlet  for  this  drain  is 
approximately  150  feet  from  the  left  abutment  at 
the  downstream  toe  and  it  is  protected  by  rip¬ 
rap  . 

iii)  South  Dike  (See  pg.  B-7 ) 

The  drainage  feature  of  the  South  Dike  is 
a  zone  of  sand  and  gravel  beneath  the  downstream 
shell  of  the  embankment.  It  extends  the  full 
length  of  the  embankment  and  the  top  of  this 
zone  is  at  elevation  699.0  feet  (MSL). 

( c )  Size  Classification 


The  dam's  maximum  impoundment  of  2541  acre-feet  and 
height  of  25  feet  place  it  in  the  INTERMEDIATE  size  cate¬ 
gory  according  to  the  Corps  of  Engineers'  Recommended 
Guidelines . 

(d)  Hazard  Potential  Classification 

The  hazard  potential  classification  for  this  dam  is 
HIGH  because  of  the  significant  economic  losses  and  high 
potential  for  loss  of  life  downstream  in  the  event  of  dam 
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The  "low  stage  inlet"  consists  of  2  uncontrolled 
openings  approximately  5.25  feet  above  the  sluice 
gate  invert.  They  are  1  foot,  10.5  inches  wide  and 
21  3/8  inches  high  and  are  located  in  the  upstream 
and  downstream  faces  of  the  riser  structure.  The 
water  flows  over  these  openings  and  drops  into  the 
riser  structure.  It  is  protected  by  a  trash  rack 
assembly  approximately  6  feet  high  and  4  feet,  2 
inches  wide.  This  assembly  is  fabricated  from  gal¬ 
vanized  steel  angle  sections. 

The  "high  stage  inlet"  consists  of  2  openings 
approximately  9.25  feet  above  the  sluice  gate  invert. 

The  openings  are  7.5  feet  wide  and  18  inches  high  and 
are  located  in  the  left  and  right  sides  of  the  flared 
portion  of  the  riser  structure.  They  are  protected 
by  a  galvanized  steel  grating  25  inches  high  placed 
in  front  of  each  high  stage  opening  and  5  galvanized 
steel  angles  placed  in  the  sloping  section  below 
each  opening.  A  30  inch  diameter  manhole  permits 
access  into  the  riser  structure. 

The  riser  structure  is  drained  by  a  30  inch  diam¬ 
eter  reinforced  concrete  pressure  pipe.  It  is 
approximately  102  feet  long  and  drops  approximately 
3.75  feet  over  that  length.  The  pipe  penetrates  the 
downstream  side  of  the  riser  structure  and  is  supported 
by  a  4  inch  thick  concrete  cradle  within  the  embankment . 
Plans  indicate  4  concrete  anti-seep  collars  cast 
around  the  pipe  within  the  embankment . 

The  pipe  outlets  into  an  impact  basin  con¬ 
structed  of  reinforced  concrete.  This  structure 
is  similar  to  that  outlined  in  "Design  of  Small 
Dams",  Chapter  VIII,  Section  E  as  printed  by  the 
U.  S.  Department  of  the  Interior,  Bureau  of  Reclama¬ 
tion.  Details  of  this  structure  are  shown  on  page 
B-5 . 

The  earth  emergency  spillway  was  excavated  in  the 
left  abutment.  It  curves  to  the  right  around  the 
embankment  and  is  150  feet  wide  at  the  control  section. 
It  is  approximately  700  feet  long  and  lies  approxi¬ 
mately  6.5  feet  below  the  top  of  the  embankment. 

The  side  slopes  are  3  horizontal  to  1  vertical. 
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Beneath  the  embankment  is  an  earthfill  cutoff 
trench,  12  feet  wide  at  the  bottom.  According  to 
available  plans,  it  is  constructed  of  the  same 
material  as  the  embankment.  The  cutoff  trench  was 
designed  and  constructed  to  extend  to  firm  bedrock 
or  glacial  till . 

3)  South  Dike  (See  pg.  B-7) 

The  embankment  is  made  up  primarily  of  silty 
fine  sand  (Designation  SM  using  the  Unified  Soil 
Classification  System).  It  is  330  feet  long  and 
is  a  maximum  of  9  feet  high.  The  upstream  and 
downstream  slopes  are  2.5  horizontal  to  1  vertical 
and  the  width  of  the  crest  is  12  feet. 


According  to  available  plans  there  is  no  cutoff 
trench  beneath  this  embankment.  The  foundation  is 
composed  of  glacial  outwash  and  till  material  according 
to  the  SCS  geological  report. 

4)  Principal  Spillway  (See  pgs .  B-3,  B-5,  &  B-9) 

The  principal  spillway  consists  of  a  reinforced 
concrete  drop  inlet  structure  with  a  sluice  gate 
controlled  inlet  pipe  and  two  uncontrolled  orifice 
inlets;  a  30  inch  outlet  pipe  supported  on  a  concrete 
cradle;  and  an  impact  basin. 

The  riser  structure  is  13.5  feet  high  and  9  feet 
2  inches  wide  normal  to  the  axis  of  the  dam.  It  is 
4  feet  2  inches  long  parallel  to  the  embankment  and 
flares  to  14  feet  2  inches  long  at  the  top.  The 
walls  of  the  structure  are  10  inches  thick  and  the 
top  slab  is  8  inches  thick. 

At  the  base  of  the  structure  is  a  24  inch  diam¬ 
eter,  vertical  lift,  sluice  gate  inlet  which  is 
controlled  by  a  crank  operated  bench  stand  with  a 
rising  stem.  A  24  inch  diameter,  concrete  pressure 
pipe  extends  11  feet  upstream  from  the  lift  gate  in¬ 
to  the  impoundment  pool.  Plans  indicate  a  reinforced 
concrete  inlet  structure  at  the  upstream  end  of  this 
pipe  which  is  protected  by  a  trash  rack  of  galvanized 
steel  angles  placed  vertically  across  the  opening. 


1 . 2  Description  of  Project 


(a)  Location 


The  Souhegan  River  Watershed  Dam  No.  8  is  located  on 
Furnace  Brook  approximately  4  miles  upstream  of  Wilton, 

New  Hampshire.  It  can  be  reached  from  Cemetery  Road 
which  intersects  State  Route  31  in  South  Lyndeborough , 

New  Hampshire.  The  dam  is  shown  on  USGS  quadrangle, 
Peterborough,  New  Hampshire,  at  approximate  coordinates 
N  42°  53.1',  W  71°  46.1'  (see  location  map  on  page  v). 

Paee  B-2  of  Appendix  B  is  a  site  plan  for  this  dam. 

(b )  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  an  earth  embankment  with  an 
earthfill  cutoff  trench  below  the  embankment,  a  principal 
spillway  with  a  reinforced  concrete  riser  and  outlet  pipe, 
and  an  earth  emergency  spillway  150  feet  wide,  located  at 
the  left  abutment.  The  length  of  the  dam  is  570  feet. 

Two  small  dikes,  referred  to  as  "Cemetery  Dike"  and  "South 
Dike",  are  located  at  the  west  side  and  the  south  end  of 
the  flood  stage  reservoir  area.  These  dikes  serve  to 
define  the  drainage  area  of  this  dam. 

1)  Main  Dam  Embankment  (See  pgs .  B-3,  B-4 ,  B-5, 

&  B-10 ) 

The  embankment  was  constructed  of  silty  sand 
with  clay  (Designation  SC  &  SC-SM  using  the  Unified 
Soil  Classification  System).  It  is  570  feet  long  and 
is  a  maximum  of  25  feet  high.  The  upstream  slope  is 
3  horizontal  to  1  vertical;  the  downstream  slope  is 
2.5  horizontal  to  1  vertical;  and  the  width  of  the 
crest  is  12  feet. 

Beneath  the  embankment  is  an  earthfill  cutoff 
trench  of  variable  bottom  width.  According  to  avail¬ 
able  plans,  it  is  constructed  of  the  same  silty  sand 
with  clay  material  as  the  embankment.  The  cutoff 
trench  was  designed  to  extend  to  firm  bedrock  or 
glacial  till. 

2)  Cemetery  Dike  (See  pg.  E>-6) 

The  embankment  is  made  up  primarily  of  silty  sand 
with  clay  (Designation  SC  &  SC-SM  using  the  Unified 
Soil  Classification  System).  It  is  375  feet  long 
and  is  a  maximum  of  16  feet  high.  The  upstream  and 
downstream  slopes  are  2.5  horizontal  to  1  vertical; 
and  the  width  of  the  crest  is  12  feet. 
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PHASE  I  INSPECTION  REPORT 


SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 

(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New’  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the  responsi¬ 
bility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Goldberg,  Zoino,  Dunnicliff  & 
Associates,  Inc.  (GZD)  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  New  Hampshire.  Authorization  and  notice 
to  proceed  were  issued  to  GZD  under  a  letter  of  March 
30,  1979  from  Colonel  John  P.  Chandler,  Corps  of  Engi¬ 
neers.  Contract  No.  DACW  33-79-C-0058  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of 
non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-federal  interests. 

2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

( c)  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams,  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dams. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 


(a)  General 

The  Souhegan  River  Watershed  Dam  No.  8  is  in  GOOD 
condition  at  the  present  time. 

(b )  Dam 

1)  Main  Dam  Embankment  (See  photos  1,  2  &  6) 

Tire  ruts,  6  to  8  inches  deep,  were  found  along 
the  downstream  toe  of  the  embankment  at  the  right 
abutment  and  some  minor  erosion  of  the  downstream 
slope  was  noted  just  above  the  impact  basin.  The 
upstream  slope  is  not  protected  by  riprap,  but  is  in 
good  condition. 

A  fabric  netting  material  has  been  placed  on  the 
downstream  slope,  near  the  abutments,  as  erosion 
protection.  It  appears  to  be  performing  satisfactorily 
in  this  capacity. 

The  toe  drains  were  partially  submerged  due  to 
high  tailwater  at  the  time  of  inspection  and  flows 
could  not  be  measured. 

2)  Emergency  Spillway  (See  photo  7) 

The  earth  emergency  spillway  is  in  good  condition. 
There  are  wet  spots  in  the  channel  but  these  are 
caused  by  natural  groundwater  or  ponded  runoff. 

3)  Cemetery  Dike  (See  photos  9  &  10) 

This  dike  appears  stable  and  in  good  condition. 

The  trench  drain  is  functioning.  The  seepage  from 
this  drain  is  not  excessive. 

4)  South  Dike  (See  photo  8) 

Small  erosion  gullies,  2  to  3  inches  deep,  were 
found  in  the  downstream  slope  of  the  embankment. 
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( c )  Appurtenant  Structure 


1)  Drop  Inlet  Service  Spillway  Structure  (See  photos 
1  &  3) 

The  structure  is  in  good  condition  with  no  evi¬ 
dence  of  spalling,  cracking,  or  efflorescence.  The 
sluice  gate  bench  stand  is  in  good  condition.  The 
hand  crank  has  been  removed  from  the  site  to  prevent 
unauthorized  use.  The  trash  racks  are  in  good  condi¬ 
tion  but  are  clogged  with  debris. 

2 )  Pond  Drain  Inlet  Pipe 

At  the  time  of  inspection  the  24  inch  pond  drain 
inlet  pipe  was  completely  submerged  and  could  not  be 
observed . 

3)  Outlet  Conduit  (See  photo  4) 

The  downstream  end  of  the  outlet  pipe  was  sub¬ 
merged  up  to  its  crown.  The  preformed  joint  filler 
betW'  ^n  the  pipe  and  the  impact  basin  headwall  has 
been  washed  out. 

4)  Impact  Basin  (See  photos  2  &  5) 

The  impact  basin  and  chain  link  fence  are  in  good 
condition . 

5)  Emergency  Spillway  Sill  (See  photo  7) 

The  emergency  spillway  sill  is  in  good  condition 
w.th  some  minor  spalling  of  the  exposed  surface. 

( d )  Reservoir  Area 

The  shore  of  the  reservoir  is  generally  shallow  slop¬ 
ing  woodland.  It  appears  stable  and  in  good  condition. 

( e )  Downstream  Channel 


The  downstream  channel  is  a  narrow  channel  passing 
ov r  relatively  flat  flood  plain.  The  channel  appears 
stable  and  in  good  condition.  Riprap  protection  of  the 
plunge  pool  is  in  good  condition. 


3 . 2  Evaluation 

The  dam  and  its  appurtenant  structures  are  generally  in 
good  condition.  The  potential  problems  noted  during  the  visual 
inspection  are  listed  as  follows: 

a)  Tire  ruts  and  erosion  gullies  in  the  slope  of  the 
main  dam  embankment. 

b)  Erosion  gullies  in  the  downstream  slope  of  the  south 
dike . 

c)  Debris  clogging  the  low  stage  trash  racks. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

No  written  operational  procedures  exist.  The  dam  is  self 
regulating. 

4.2  Maintenance  of  Dam 


An  annual  inspection  is  made  jointly  by  the  New  Hampshire 
Water  Resources  Board  and  the  Soil  Conservation  Service. 
Recommendations  resulting  from  this  inspection  are  implemented 
by  the  NHWRB. 

4 . 3  Maintenance  of  Operating  Facilities 

Operation  of  the  sluice  gate  for  the  pond  drain  inlet  is 
checked  approximately  once  every  four  or  five  years  by  NHWRB. 

4 . 4  Description  of  Warning  System  in  Effect 
There  is  no  warning  system  in  effect. 

4.5  Evaluation 


The  established  operational  procedures  for  this  dam  are 
generally  satisfactory.  Additional  emphasis  on  routine  main¬ 
tenance  will  assist  the  owners  in  assuring  the  long-term  safety 
of  the  dam.  A  formal,  written,  downstream  emergency  warning 
system  should  be  developed  for  this  dam. 
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SECTION  5  -  HYDROLOGY /HYDRAULICS 

5.1  Evaluation 

(a)  General 


Souhegan  River  Watershed  Dam  No.  8  is  a  Soil  Conser¬ 
vation  Service  (SCS)  flood  control  dam  on  Furnace  Brook 
in  Lyndeborough,  New  Hampshire.  The  dam  is  about  8000 
feet  upstream  of  the  confluence  of  Furnace  and  Stony 
Brooks,  and  about  4  miles  upstream  of  the  confluence  of 
Stony  Brook  and  the  Souhegan  River.  The  upstream  drain¬ 
age  area  is  4.44  square  miles  with  rolling  topography. 

The  dam  itself  is  a  570  foot  long  earthen  embankment 
with  a  grass-lined  earth  emergency  spillway  150  feet 
wide.  The  principal  spillway  consists  of  4  orifices  located 
on  a  concrete  riser  in  the  reservoir.  Flow  from  the  ori¬ 
fices  proceeds  under  the  dam  through  a  reinforced  concrete 
pipe.  There  are  2  smaller  dikes  associated  with  the  dam. 

( b)  Design  Data 

The  data  sources  available  for  Souhegan  River  Water¬ 
shed  Dam  No.  8  include  some  of  the  Soil  Conservation 
Service's  (SCS)  "Hydrology  and  Hydraulics"  Design  Calcula¬ 
tions.  The  portion  of  the  calculations  available  is 
dated  1976. 

Also  available  for  this  dam  is  an  SCS  "Maintenance 
Checklist"  report  on  a  dam  inspection  dated  June  15,  1978. 

The  Soil  Conservation  Service  Design  plans,  dated 
1975,  are  also  available  for  this  dam. 

( c)  Experience  Data 

No  records  of  flow  or  stage  are  known  to  be  available 
for  Souhegan  River  Watershed  Dam  No.  8. 

( d )  Visual  Observation 


The  main  dam  consists  of  a  570  foot  long  earthen 
embankment  with  a  crest  elevation  of  703  feet  MSL.  There 
are  2  dikes  associated  with  this  reservoir.  One,  the 
Cemetery  Dike,  is  about  1,000  feet  south  of  the  main  dam, 
across  Cemetery  Road.  It  is  approximately  375  feet  long, 
with  a  crest  elevation  of  703  feet  MSL.  The  second  dike, 
called  South  Dike,  separates  the  drainage  area  of  Souhegan 
River  Watershed  Dam  No.  8  from  that  of  Souhegan  River 
Watershed  Dam  No.  33.  It  is  approximately  295  feet  long, 
with  a  crest  elevation  of  703  feet  MSL. 
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The  emergency  spillway  is  a  150  foot  wide  grass- 
lined  earth  channel,  with  crest  elevation  696.5  feet  MSL 
and  3:1  side  slopes.  There  is  a  50  foot  wide  shelf  on 
either  side  at  elevation  699  feet  MSL.  The  spillway  ele¬ 
vation  is  controlled  by  a  concrete  sill  across  the  channel. 
Flow  from  this  spillway  rejoins  Furnace  Brook  about  800 
feet  downstream  of  the  dam.  The  flow  from  the  principal 
spillway  passes  under  the  dam  to  the  brook  through  a  30 
inch  reinforced  concrete  pipe  110.9  feet  long. 

The  only  controlled  outlet  at  the  dam  is  a  24  inch 
reinforced  concrete  pipe  with  its  invert  at  elevation 
683.25  feet  MSL  which  also  feeds  into  the  riser  and 
the  30  inch  reinforced  concrete  pipe  under  the  dam. 

This  outlet  is  a  pond  drain,  and  is  usually  closed.  It 
is  operated  by  a  valve  on  the  top  of  the  riser  structure. 
There  are  no  outlets  at  Cemetery  Dike  or  South  Dike. 

For  a  few  hundred  feet  downstream  of  the  dam,  Furnace 
Brook  is  flat  and  swampy,  with  water  surface  elevation 
controlled  by  beaver  dams.  After  about  500  feet,  Furnace 
Brook  becomes  a  mountain  stream,  and  runs  4,000  feet  to  a 
Boston  and  Maine  Railroad  bridge.  The  only  development 
in  this  reach  is  2  unpaved  road  crossings  on  culverted 
earth  embankments. 

After  the  Boston  and  Maine  Railroad  bridge.  Furnace 
Brook  runs  another  4000  feet  to  its  confluence  with  Stony 
Brook.  There  are  4  houses  15  to  20  feet  above  the  stream- 
bed  in  this  reach. 

Downstream  of  the  confluence,  Stony  Brook  flows  6500 
feet  to  its  confluence  with  Stockwell  Brook.  There  are  1 
to  5  houses  and  a  factory  (under  construction)  about  15 
feet  above  the  streambed  in  this  reach.  New  Hampshire 
Highway  31  parallels  the  brook  in  this  reach. 

Downstream  of  Stockwell  Brook,  Stony  Brook  flows  about 
6000  feet  to  the  town  of  Wilton.  The  brook  is  paralleled 
by  Highway  31  and  crossed  by  a  Boston  and  Maine  Railroad 
bridge  in  this  reach.  At  the  outskirts  of  Wilton,  there 
is  a  group  of  about  10  houses,  an  apartment,  and  a  laundry 
between  New  Hampshire  Highway  31  and  Stony  Brook.  The 
ground  floors  of  these  structures  range  from  7  to  18  feet 
above  the  streambed.  The  gradient  of  Stony  Brook  flattens 
out  in  this  reach,  and  in  the  middle  of  the  town  of  Wilton 
the  brook  flows  over  Abbott  Memorial  Trust  Dam  and  joins 
the  Souhegan  River. 
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The  Souhegan  River  flows  through  Wilton,  and  has  5  to 
10  residences  and  industrial  buildings  on  its  banks  there. 
Below  Wilton  the  Souhegan  runs  through  about  a  5  mile 
reach  with  a  wide  flood  plain  before  reaching  Milford, 

New  Hampshire. 

(e)  Test  Flood  Analysis 

The  hydrologic  conditions  of  interest  in  this  Phase  I 
investigation  are  those  required  to  assess  the  dam's  over¬ 
topping  potential  and  its  ability  to  safely  allow  an 
appropriately  large  flood  to  pass.  This  requires  using 
the  discharge  and  storage  characteristics  of  the  structure 
to  evaluate  the  impact  of  an  appropriately  sized  Test 
Flood.  Some  of  the  original  hydraulic  and  hydrologic 
design  calculations  of  the  SCS  are  available  for  this  dam. 

Guidelines  for  establishing  a  recommended  Test  Flood 
based  on  the  size  and  hazard  classification  of  a  dam  are 
specified  in  the  "Recommended  Guidelines"  of  the  Corps 
of  Engineers.  The  impoundment  of  between  1,000  and  50,000 
acre-feet  and  the  height  of  less  than  100  feet  classify 
this  dam  as  an  INTERMEDIATE  structure. 

The  appropriate  hazard  classification  for  this  dam 
is  HIGH  because  of  the  significant  economic  losses  and 
potential  for  loss  of  life  downstream  in  the  event  of 
dam  failure.  As  shown  in  the  Dam  Failure  Analysis  section, 
the  increase  in  flooding  caused  by  failure  would  pose  a 
threat  to  property  and  to  lives  in  the  village  of  Wilton. 
Other  impacts  of  dam  failure  include  damage  to  a  heavily 
traveled  highway  and  to  several  small  roads  (see  Dam 
Failure  Analysis  section). 

As  shown  in  Table  3  of  the  Corps  of  Engineers' 
"Recommended  Guidelines",  the  appropriate  Test  Flood  for 
a  dam  classified  as  INTERMEDIATE  in  size  with  a  HIGH 

hazard  potential  would  be  the  probable  maximum  flood 
(PMF) .  For  the  4.44  square  mile  drainage  area  with 
rolling  topography,  the  Corps  of  Engineers'  "Maximum 
Probable  Peak  Flow  Rates”  curve  gives  a  peak  inflow  of 
1,890  csm,  which  is  equivalent  to  8,390  cfs.  Use  of  the 
Corps'  suggested  methodology  for  determining  attenuation 
by  storage  results  in  a  peak  outflow  of  4,800  cfs,  with 
the  water  surface  at  701.7  feet  MSL,  1.3  feet  below  the 
dam  crest  and  13.2  feet  above  normal  pool. 
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This  analysis  assumes  that  the  reservoir  elevation  is 
691.5  feet  (MSL)  at  the  beginning  of  the  storm.  This  is  3 
feet  above  the  normal  pool.  The  time  for  the  reservoir  to 
drawdown  from  the  spillway  crest  to  691.5  feet  (MSL)  is  5.5 
days.  The  drawdown  time  from  the  spillway  crest  to  normal 
pool  is  13  days. 

( f )  Dam  Failure  Analysis 


The  peak  outflow  that  would  result  from  the  failure 
of  Souhegan  River  Watershed  Dam  No.  8  is  estimated  using 
the  procedure  suggested  in  the  Corps  of  Engineers  New 
England  Division's  April  1978  "Rule  of  Thumb  Guidelines 
for  Estimating  Downstream  Dam  Failure  Hydrographs",  as 
clarified  in  a  December  7,  1978  meeting  at  the  Corps' 
Waltham  office.  Normally  this  procedure  is  carried  out 
with  dam  failure  assumed  to  occur  when  the  water  surface 
reaches  the  top  of  the  dam.  In  this  case,  however,  the 
outflow  of  7,020  cfs  with  the  water  surface  at  the  top  of 
the  dam  (703  feet  MSL)  is  greater  than  the  Probable  Maxi¬ 
mum  Flood  (PMF)  routed  outflow  at  the  dam.  Also,  this 
outflow  would  create  serious  flooding  downstream  prior 
to  dam  failure.  Failure  is  therefore  assumed  to  occur 
with  the  water  surface  at  the  SCS  Design  High  Water  of 
699  feet  MSL,  4  feet  below  the  top  of  the  dam. 

Of  the  3  embankments  associated  with  Souhegan  River 
Watershed  Dam  No.  8,  the  main  dam  would  cause  the  roost 
damage  upon  failure.  However,  the  effects  of  the  failure 
of  South  Dike  and  Cemetery  Dike  were  also  considered. 

Assuming  no  tailwater,  a  water  surface  elevation  of 
699  feet  MSL  at  failure,  and  an  86  foot  failure  breach , 
South  Dike  would  have  a  peak  dam  failure  flow  of  1,625  cfs. 
This  would  flow  to  the  drainage  area  of  Souhegan  River 
Watershed  Dam  No.  33.  This  large  flow,  and  the  large 
volume  of  water  released,  might  threaten  overtopping  of 
Dam  No.  33  if  natural  inflows  to  that  dam  were  already 
large . 

Assuming  no  tailwater,  a  water  surface  elevation  of 
699  feet  MSL  at  failure,  and  a  94  foot  failure  breach, 
Cemetery  Dike  would  have  a  peak  dam  failure  outflow  of 
6,570  cfs.  There  is  no  well-defined  channel  downstream 
of  the  dike,  so  it  is  difficult  to  predict  the  extent 
of  flooding.  There  is  1  house  about  1,300  feet  downstream 
of  Cemetery  Dike  (just  upstream  of  Cran  Hill  Road)  which 
might  be  affected  by  failure  flow  from  Cemetery  Dike  before 
the  flow  would  rejoin  Furnace  Brook. 
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The  discharge  at  the  main  dam  just  prior  to  failure 
at  this  elevation  is  given  by  the  Stage-Discharge  curve 
developed  in  Appendix  D  as  1,430  cfs.  The  tailwater  ele¬ 
vation  prior  to  failure  at  this  discharge  is  estimated 
to  be  685  feet  MSL. 

For  an  assumed  breach  width  equal  to  40  percent  of 
the  dam  width  at  the  half-height,  the  gap  in  the  embank¬ 
ment  due  to  failure  would  be  84  feet.  The  resulting 
increase  in  flow  would  be  7400  cfs  or  a  total  of  about 
8830  cfs. 

From  500  feet  to  4,500  feet  downstream  of  the  dam 
Furnace  Brook  is  a  steep,  narrow,  mountain  stream.  The 
only  development  in  this  reach  is  2  unpaved  road  crossings 
and  a  Boston  and  Maine  Railroad  bridge  at  the  downstream 
end.  The  attenuated  peak  dam  failure  flow  at  the  down¬ 
stream  end  of  this  reach  would  be  8580  cfs,  and  would 
raise  the  stage  from  about  7  feet  to  about  12  feet.  This 
would  severely  overtop  the  2  road  crossings,  but  would 
probably  not  affect  the  railroad  bridge,  which  has  a  30 
foot  high  by  40  foot  opening. 

Downstream  of  the  railroad  bridge,  Furnace  Brook  runs 
about  4,000  feet  more  to  Stony  Brook.  This  reach  has  4 
houses  15  to  20  feet  above  the  stream  as  the  only  develop¬ 
ment.  The  peak  attenuated  dam  failure  flow  of  8,160  cfs 
at  the  downstream  end  of  this  reach  would  increase  the 
stage  from  about  6  feet  to  about  9  feet,  which  should 
not  cause  any  significant  damage. 

For  the  6,500  feet  from  its  confluence  with  Furnace 
Brook  to  its  confluence  with  Stockwell  Brook,  Stony  Brook 
is  fairly  flat  w’ith  a  broad  flat  area  on  the  southwest 
bank  about  15  feet  above  the  streambed.  This  flat  area 
contains  New  Hampshire  Highway  31,  a  large  factory 
(under  construction),  and  1  to  5  houses.  The  peak  atten¬ 
uated  dam  failure  flow  of  7,680  cfs  at  the  downstream  end 
of  this  reach  would  increase  the  stage  from  about  4 
feet  to  about  S  feet,  which  should  cause  only  minor 
damage  in  this  reach. 

After  Stockwell  Brook  joins  Stony  Brook,  Stony  Brook 
is  paralleled  by  Highway  31  for  about  6,000  feet  to  the 
town  of  Wilton.  There  is  no  development  in  this  reach 
except  the  highway,  which  is  above  dam  failure  flows. 
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Just  outside  of  Wilton  there  are  a  number  of  houses 
along  the  banks  of  Stony  Brook.  There  are  9  houses  7  to 
12  feet  above  the  streambed,  and  2  about  18  feet  above. 
There  is  also  an  apartment  building  12  feet  above  the 
streambed  and  a  laundry  about  10  feet  up.  Highway  31 
parallels  the  brook  about  10  feet  above  the  streambed, 
and  there  are  numerous  dwellings  and  commercial  estab¬ 
lishments  on  the  other  side  of  the  highway  about  20  to 
25  feet  above  the  streambed. 

The  assumed  pre-failure  flow  of  2,430  cfs  (assuming 
500  cfs  of  inflow  from  Stony  Brook  and  500  cfs  from 
Stockwell  Brook)  would  create  a  stage  of  9  feet  in 
this  reach,  which  would  cause  some  flooding  at  the  low- 
lying  houses  in  this  reach.  The  dam  failure  outflow  of 
7,510  cfs  would  yield  a  stage  of  about  14  feet  on  Stony 
Brook,  which  would  cause  serious  flooding  in  this  reach. 

Downstream  of  the  residences  and  still  in  the  town 
of  Wilton,  Stony  Brook  passes  over  Abbott  Memorial  Trust 
Dam  and  flows  into  the  Souhegan  River.  The  flow  of  about 
7,510 cfs  would  create  flooding  on  the  Souhegan  in  Wilton, 
along  which  a  few  (5  to  10)  houses  and  businesses  are 
located.  Downstream  of  Wilton  the  Souhegan  flows 
through  about  5  miles  of  broad  flood  plain  before  reach¬ 
ing  the  town  of  Milford.  It  is  expected  that  the  dam 
failure  outflow  would  be  essentially  attenuated  in  this 
reach . 
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SECTION  6  -  STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

(a)  Visual  Observations 


There  has  been  no  significant  displacement  or 
distress  which  would  warrant  the  preparation  of  struc¬ 
tural  stability  calculations. 

(b)  Design  and  Construction  Data 

1 )  Embankment 

No  vecords  of  an  embankment  slope  stability 
assessment  are  available  for  this  dam. 

2 )  Principal  Spillway  Structures 

A  review  of  the  structural  calculations  for 
the  design  of  the  drop  inlet  service  spillway 
structure  and  the  outlet  conduit  (principal  spill¬ 
way)  revealed  that  these  structures  have  been  de¬ 
signed  on  the  basis  of  sound  engineering  practice. 

( c )  Operating  Records 

There  are  no  known  operating  records  for  this  dam. 

( d)  Post  Construction  Changes 

There  have  been  no  known  construction  changes  since 
the  dam  was  completed  in  1977. 

(e)  Seismic  Stability 

The  dam  is  located  in  seismic  zone  No.  2  and,  in 
accordance  with  the  recommended  Phase  I  guidelines,  does 
not  warrant  seismic  analysis. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 

7.1  Dam  Assessment 

(a)  Condition 

The  dam  and  its  appurtenances  are  generally  in  good 
condition  at  the  present  time. 

(b)  Adequacy  of  Information 

There  is  sufficient  design  and  construction  data  to 
permit  an  assessment  of  dam  safety  when  combined  with  the 
visual  inspection,  past  performance,  and  sound  engineer¬ 
ing  judgment. 

( c )  Urgency 

The  remedial  measures  described  herein  should  be 
implemented  by  the  owner  within  2  years  of  receipt  of 
this  phase  I  Inspection  Report. 

( d)  Need  for  Additional  Investigations 


7 . 2  Recommendations 

No  conditions  were  observed  which  warrant  further  investi¬ 
gation  . 

7 . 3  Remedial  Measures 

It  is  recommended  that  the  owner  institute  the  following 
remedial  measures: 


Check  the  operability  of  the  pond  drain  inlet  gate 
as  part  of  the  annual  inspection  procedure. 

Develop  a  downstream  emergency  warning  system. 

Maintain  the  program  of  annual  technical  inspections. 

Implement  and  intensify  a  program  of  diligent  and 
periodic  maintenance  including,  but  not  limited  to: 
mowing  brush  on  slopes;  backfilling  animal  burrows, 
erosion  gullies,  and  clearing  debris  from  trash  racks. 
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5)  Replace  the  missing  joint  filler  between  the  outlet 
conduit  and  the  impact  basin  wall. 

7 . 4  Alternatives 

There  are  no  meaningful  alternatives  to  the  above  recom¬ 
mendations  . 
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AND  Shall  BE  6"  DIA  PRESSURE  piPE.  C  ASS  'SC.  TyPE  H 


holw'N Vt.  :^«.0P'DEiPva  pipe  shall 
SHALL  BE  6"  DIA  AND  PERFORATED 


lONFORM  TO  SPEC  4  00  AND 


HlOTE  »_)«».  AVANON  LIMITS  SHCAN  ARE  FOR  PAYMENT 
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thoroughly  cleaned  and  shal.  be  ndpecteo  by  'he  encvnee® 
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system 
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SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
Lyndeborough,  New  Hampshire 


NH  00474 
May  14,  1979 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


CONDITION  &  REMARKS 


Rusting  or  staining  of 
concrete 


None  noted 


Visible  reinforcing 


None  noted 


Efflorescence 


None  noted 


Chainlink  fence 


No  deficiencies  noted 


Emergency  Spillway  Sill 


Spalling 


Erosion 


Slight  spalling  on  exposed 
surface  at  right  end. 

None  noted 


Cracking 


None  noted 


Efflorescence 


None  noted 


SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
Lyndeborough ,  New  Hampshire 


NH  00474 
May  14,  1979 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


APPURTENANT  STRUCTURES 


CONDITION  &i  REMARKS 


Drop  Inlet  Service  Spill¬ 
way  Structure 

Condition  of  concrete 


Good 


Spalling 

Erosion 

Cracking 

Rusting  or  staining  of 
concrete 

Visible  reinforcing 
Efflorescence 


None  noted 


None  noted 


None  noted 


None  noted 


None  noted 


None  noted 


Trash  racks 


Upper  stage  trash  rack 
Lower  stage  trash  rack 


Bench  stand 


No  deficiencies  noted 


No  deficiencies  noted 


No  deficiencies  noted 


B.  Reservoir  Discharge  Condui 


Submerged,  could  not  be  ob¬ 
served 


C.  Outlet  Conduit  (primary 
spillway ) 


Impact  Basin 

Condition  of  concrete 


No  deficiencies  noted  with  the 
exception  of  missing  preformed 
joint  filler. 


Good 


Spalling 


Erosion 


None  noted 
None  noted 


Cracking 


None  noted 


SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 


NH  00474 


Lyndeborough ,  New  Hampshire 

May  14,  1979 

CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  L  REMARKS 

SOUTH  DIKE 

Crest  Elevation 

A  H 

703.0  ft. 

Current  Pool  Elevation 

Not  applicable 

Maximum  Impoundment  to  Date 

Not  applicable 

Surface  Cracks 

None 

Pavement  Condition 

Not  applicable 

Movement  or  Settlement  of 

Crest 

None 

Lateral  Movement 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at 

Concrete  Structures 

Good 

Indications  of  Movement  of 

Structural  Items  on  Slopes 

None 

Trepassing  on  Slopes 

Small  erosion  gullies  in  down- 

stream  slope  2  to  3"  deep 

Sloughing  or  Erosion  of 

Slopes  of  Abutments 

None 

Rock  Slope  Protection  -  Rip- 

rap  Failures 

None 

Unusual  Movement  or  Cracking 

at  or  Near  Toes 

None 

Unusual  Embankment  or  Down- 

stream  Seepage 

None 

Piping  or  Boils 

None 

Foundation  Drainage  Features 

None 

Toe  Drains 

\ 

None 

Instrumentation  System 

A  A 

a  1 1 

None 

\ 
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SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
Lyndeborougb,  New  Hampshire 


NH  00474 
May  14,  1979 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


CONDITION  &  REMARKS 


CEMETERY  DIKE 
Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 
Pavement  Condition 

Movement  or  Settlement  of 
Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trepassing  on  Slopes 

Sloughing  or  Erosion  of 
Slopes  of  Abutments 

Rock  Slope  Protection  -  Rip¬ 
rap  Failures 

Unusual  Movement  or  Cracking 
at  or  Near  Toes 

Unusual  Embankment  or  Down¬ 
stream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 


Toe  Drains 

Instrumentation  System 


703.0  ft. 

Not  applicable 
Not  applicable 
None 

Not  applicable 


None 


None 

None 


None 


None 


None 


None 


Trench  drain  functioning  with 
very  slow  seepage  (1-2  gpm) 

None 


None 
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SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 


NH  00474 


r 


Lyndebo rough,  New  Hampshire 

May  14,  1979 

CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  L  REMARKS 

DA”  EMBANKMENT 

Crest  Elevation 

\ 

703.0  ft. 

Current  Pool  Elevation 

689  +  ft. 

Maximum  Impoundment  to  Date 

No  data 

Surface  Cracks 

None 

Pavement  Condition 

Not  applicable 

Movement  or  Settlement  of 
Crest 

None 

Lateral  Movement 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and 
at  Concrete  Structures 

Good 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

None 

Trespassing  on  Slopes 

Tire  ruts  6"  on  downstream 
right  abutment 

Sloughing  or  Erosion  of 
Slopes  of  Abutments 

Minor  erosion  just  above  outlet 
structure  on  downstream  slope 

Rock  Slope  Protection  -  Rip¬ 
rap  Failures 

None  -  Upstream  slope  good 

Unusual  Movement  or  Cracking 
at  or  Near  Toes 

None 

Unusual  Embankment  or  Down¬ 
stream  Seepage 

Toe  drains  submerged 

Piping  or  Boils 

None 

Foundation  Drainage  Features 

Toe  drains  submerged 

Toe  Drains 

A* 

Submerged 

Instrumentation  System 

AH 

None 

A-3 


INSPECTION  TEAM  ORGANIZATION 


Date:  May  14,  1979 

Project:  NH  00474 

SOUHEGAN  RIVER  WATERSHED  DAM  NO.  8 
Lyndeborough ,  New  Hampshire 
NHWRB  147.28 

Weather:  Overcast,  drizzle,  cool 


INSPECTION  TEAM 

Nicholas  A.  Campagna 

Goldberg,  Zoino,  Dunni- 
cliff  &  Assoc.  ( GZD) 

Team  Captain 

William  S .  Zoino 

GZD 

Soils 

M.  Daniel  Gordon 

GZD 

Soils 

Jeffrey  M.  Hardin 

GZD 

Soils 

Paul  Razgha 

Andrew  Christo,  Engineers, 

Inc. ,  (ACE) 

Structures 

Carl  Razgha 

ACE 

Structures 

Tom  Gooch 

Resource  Analysis , Inc . 
(RAI) 

Hydrology 

Robert  Fitzgerald 

RAI 

Hydrology 

Owner's  Representative  Present: 

C-ary  Kerr  -  New  Hampshire  Water  Resources  Board 
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SOUMEGAN  RIVER  MATERSHEO  PROJECT 

floodwater  retarding  DAM  NO.  0 

LVNOEBOROUGH  WLLSROROUGH  COl,  N.M. 
CEMETERY  DIKE  PLAN  AMO  DETAILS 
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RAR  TYPE 


TYPE  21 


TYPE  I  TYPE  19  TYPE  21 

dotes 

/  Sar  dmrens/ens  are  oaf  to  out  of  bur 

£  Madras^  of  bends  squats  J  bar  diameters  for  sizes  squat  to  or  tess  /ban  *7. 
3  The  {’and  J' dimensions  from  face  of  concrete  to  steet  are  eftor  distances. 


‘  —  —  -  £34  Lbs 

■  -  -  - _ 1  J9U  1  Lbs 

- - rt4*  , 

at  _  _  _  I  £60/  I  L  bs 

of  Sens  <f/,  Rt,  Hi,  04  end  ft 5). 

— - -  czarzn  c*  m. 


Atotes  i 

t  for  Manbote  Corer  and  frame ,  See  Detait 
Sheet  JJ- 

£  for  Spree/  tMott  frt/inq.  See  Oetait 
Sheer  LL.  ‘ 

J  fbr  trash  Meet,  Grptma,  S tee  res  and  Setts, 
See  Oetait  Sheet  Ji. 

4  for  Construction  Joints ,  See  Oetait 

S.  far  bnll  *•!!  filling.  **a  th— I  it 


0  £  4  6 

Sc  ate  in  fbot 

SOUHEGAN  RIVER  WATERSHED  PROJECT 
FLOOOWATER  RETARDING  DAM  NO  • 
LTNOEtOROOGH.  HILLSSOROUGH  CO.  N.M. 

RISER  DETAILS 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


|u*m. tdfkok .  htal^n—- 


*■  «»  -  llkAA 


I 

I 


\kJLr 


*-».  3TAT.  VWS.  7*10i  MV,  ^S.7  10/5/64 


CtbftlM,  (r»»»;  gr  w/flnea,  s«nd  and  Soullera;  set  tied  Mao-wray  and  -ellow-brovn 
color,  poorly  indM,  (‘if*!,  1  O*  fine',  201  aonia,  2C t  mills,  20*  wll  r«*"»lea, 
151  lorra  cobOla* ,  I  I  ^owldara  (malM  Umi  2.5  *  2.0  a  1.3). 


Sadrecb 

fn?m, 


i  r»l«i  swry  rrac'wtd,  an;*ul..r ;  the  pieces  of  -ock  are  rd,  Iron  ato.ned 
-  /aond,  clay  «id  »<*e  orranle  oatorial  In  fnc'tft*.  B,r*etwaa  becona  rewar  and 
tl.rhbar  wl th  d^tk. 

n>-3.  3Ti»T.  S/t«90.  S3Q|  iUV.  69C.U  U/5/U, _ _ 

C.O  -  l.l  9H  -  Sand,  allty  w/eobtlo*,  *nd  nullara;  oil *»-■  r. y  <  olor  -wttlad  h/vp11w>:  r<wn, 
poorly  rrsded,  fire,  vet,  -toderatoly  ^nttbUt  201  f’r.s,  10f  sssir.  l- .  .r«**la. 

It*  aaall  cobbles,  r*  large  cebblte,  2<*  be'.ld'-rr  (nail  roe  alia:  «  .0  a  ?."  ). 

TUC-Ul 

1.3  -  'ad  rock 

-.0  -  Cu-»rl*  <tton*4,  frae*«rad,  1  r-v»--  tain*  1,  an.-eUr;  •-*  depth  to  ->*d-oev  ea-i*i»  'r^m 

?,1  to  *,.o  in  'ha  pit.  ci*  (o)  lr>-b«a  of  "i  t  >  fract'jed  r-cli  «u  -•soie-  fron  the 

•  J  4.«  of  tna  pit . 


,  Doir.-traan  of  Sorrow  Arpa  ' 


ILT.  ?(y.i 


JQOS/SL. 


0.0  -  3,5 

0.  -  7. 


OW-CP  — •  Iwol,  eandy  v/sllt,  rot'Met  t  oel U  r-  j  allow-  rowr  '-nUr,  l  *»»# 
•out,  rarlilj  er«aa:l'{  13*  fine*;  f  «  rarvtr;  1' *  -rav*la;  lr*  $*.  U  «•  le*j 
101  larva  ft  '«iU  r*  (noxlrun  situ  ?.'  t  t  *  .  ). 

SP  —  Sant:,  ►•ravelly  w/r©‘  bl««;  yellow-*  -owr  vote-,  poorly  -rad*-d,  -  -r ,  ->cl  t, 
rat  l dl)  pemeale.  sO*  in*  an-!;  2'  >  ;  eclan  *no  co/.-a*  aa  d«;  1  H  .  ra.-el;  f.y 
Mall  cob'  les. 

■  UrUL  0OTWASI 


TP-1’.  Borrow  Aroa  A,  ELEV.  739.1 


u/v-i 


3P  —  Sand,  silty  v/ travel,  cobbler  \n.t  boullersj  v.  How-* rowr  color,  poorly  .-rede- 1, 
dry,  rorterataly  perr.*a~U,  lrooa.  20*  f1ne»|  -J*  sari*;  101  fowls;  f  c-r-t.lee, 

SI  Soul  da*  a  (•**!«»»  *1*«}  3  .5  a  ?.r  s  2S\ 

*--3K  —  Son  ,  clayay  w/  roaal,  co-^laa  and  bodidar*;  wt' lad,  ■  llow-eray-"rixT' 
and  fray- brown  jqI or 4  po  rljr  erod'd,  wry  tanaa,  rla'y  .truetLra;  -lowly 
pemaoida.  :tci  flnaat  Yi  randrj  1<*  ,-rawla,  *>f  araU  ror'laa;  l  lsr -a 
cobble* |  91  boulder*  (naolnu-  al*a:  1.6  k  1.3  a  l.lf. 

UCIAL  ’ILL 


TP Borrow  Ar—  A ,  tlfV.  70 


i^ZSlL 


0.0  -  \< 

O.s  -  ?.b 


•  “  3«nri,  'U»y  w/rraval,  rob’ ,ea  and  ovldorai  UiKt  yrllow-- -nw  color,  poorly 
oded,  flrw,  lry,  nodera'oly  jarwabl*.  tof  ri»»a}  u\X  aondtf  l'f  /r-wlt;  Cf 

•  LI  eoShl*»j  1C1  l..r,-a  coM-laai  S»  •'ca.ldcr*. 


SC-SP  —  Sor.rf,  rl^ray  w/-Ta*rl  on*  covlaaj  nottlad,  vellow-.-r.y  s-nwn 
>r«»*n  color,  poorly  faded,  vary  den*»  ,  ooiat,  a  lowly  perav  a  le.  Ji  r. 
a  an  da;  1(*  rravdj}  b*  cobblas. 

-.-JICIAl  -IU, 


■SC)* 

TP-jO^  ly  ^  of  TP-y.  ?1IT.  701. b  LQy  10/611 


«  .0  -  0.6  T  pa  oil 

C.6  -  "J.1  H  -  Sand,  silly  w/rraorl,  co’-blaa  ant  b wilder* ;  yellow-wown  rolrrj  poorly  rroded, 
lo  sa,  notst,  nodara taly  penarli.  i'l  fine*}  X*  aande;  I5f  er#*ola;  ?rl 
oobblaai  Sf  boulder*  (noxl-wt  alaai  3.0  a  ?.r  a  2.3', 

*  r  *'  •*  fl«yn  w/rro*el  ond  rabbles (  oottlad  blua-erav  .-.*  r  llw-brown 

color)  poorly  -radad,  t*ry  danaa,  •cut,  r lowly  ymaaMa,  platy  ••tvtwi. 

Ii5l  rtnaai  UOP  sondai  1CK  rrar»la;  51  co-bias. 

?♦-!«  Porraa  lm  D.  FLIT.  69*.  7  11/2/tA  _ 


0.0  -  O.s  Top* oil 

O.s  -  7.S  w  —  rabbi oe,  rr***:  ^  w/*iu,  aand  and  boalM|  raUow  -crown  a/vary  dart,  reddl.h 
bw  atolnlnf,  rtrip  eroded,  daMO,  slirhtly  eiMlad  -/iron  and/or  Mrnrew, 

■atat,  •oderaloly  perwak.e.  xsi  fma*,  M  a«Mli|  20*  rra*el*(  l9«  aaall 
cobblooi  151  larfO  cobblaa j  IOC  b^dcra  (aaxlkM  alaoi  2.0  a  2.'  *  1.5), 

7.5  -  9.0  SW  —  Sand,  rT» rally  V,!lt  «*<  cabbloaj  Oil**  edAor,  poorly  rradad,  Tim,  ©#t, 
rapu^  pamaabla.  151  ftneaj  LX  Tin#  a«)d|  79  nadlar  and  co  rae  aandi  10* 
crawl*;  101  Mil  cob" las.  ' 

quciALOPTMia 

r-u.  cwu  »iw.  im.  MO.  M0-  a.  im,  we,;  m/w/u _ 


»  —  Sand,  allty  -/travel  *n'  rdbbloai  yellaw 
poorly  rradod,  looaa,  writ l,  ■odara  aly  penwa  la. 
rriwli)  %  robhl*o. 


'•»  to  yallow-brown  color; 
7‘.noo)  U5*  aandai  10* 


sc“*»  ~  w/rrawl  ant  cobbloa)  ant  Mod  loa-eray  «,  i  yol  low -brown  c*lori 

pMy^M.  *wy  Cm*,  -out,  alca.lv  pemooblr,  ploty  atracaro.  l»*f  ftr»a« 
liOC  aaMyi  10*  crawl* |  «  cobblaa.  ' 

HUM,  Tin. 


TT-13.  Sorroo  0,  Hit.  696,0  ll/2>6i. _ 

0.0  *  0.5  Toponll 

*'.?  -  b.O  OR  —  Ora  wl ,  all*V  «/aand  a^  aabblaa;  yal  law -brown 
looao,  nrl«t,  rarldl-r  p«rw*bl*.  15C  ftrooj  3 5C  'am 
anall  onb^loa. 

fc."  *  6.3  O’  —  (Kaael,  ailty  */*«-d  *:  i  ©obbloa;  Uybt  *oll««> 
fir-,  aibreundod,  aciat,  rail>a.  amaobla;  1@  llnac 
rasola;  10*  a-all  orb'loaj  9  Ursa  cobblaa. 

b.r  -  l.t  V  —  Oraaal,  */*Ut  and  eob'.laaj  ^Uai-'rw 

•out,  iwrldl  enable.  JJ  rinooj  Vt  *a*4  .  1j*> 

©■'obi#*. 

3UCUI  3UTMA3H 

7.0  -  13  7  SC*4R  —  Sard,  elavay  w/.  pawl ,  c<*' laa  a r  d  bouldoraj 
jradao,  wn  ^onr*  ,  wet,  *1  %l  emaabla.  US*  5tre«; 
5*  a  toll  cob-  lea,  Sf  larva  oobbUa.  Sf  b«.  Idara  na* 
1.2). 

OUCUl  TTU. 

TP-Ui.  PC  3-ut  of  Soattt  31ka,  OCT.  692.8  U/6/b4 _ 


color)  i 
ka  i  U5I 


■ortmn  ea! 
ij  30*  *( 


C^lOT) 

i  ,m.  **  b 


oil**  e- 

?5f  -aj 


O.C  -  U.s 


Tt^. 


M  —  5a-  1,  *  ll tv  w/  raw  l,  c-b  les,  a  d  txnJ  Wra;  w  11  v-*r» 
s^rl  raded.  de  J.  ,  prf-t  t«  U.°,  wt  1-  -  L  ,  "der  'elj 

fires,  jri  skria;  25*  r-.wla;  13*  ••oU  coe  l»aj  1  1  *rn 

’caldera  taaxSnr  *U*i  2.5  >2.  «  1 . 


3L  —  Clay,  aand:'  ./  r*v 
fl-ias,  10*  sr  -vie )  10t 

GUCIA1  ITIWa.  ' 


1,  clln  *  luT|  Stiff, 


•t  t. 


•ldwl 


;  Jtb  Jl*s.  DM,  6»6.; 


1W6U 


0.0  -  f  . .  SR  -»  Sand,  Ollt>  «/  rawl,  o.  »lea,  a.  4  o  1  *e  a ;  •  11  —  rca 

radad,  danae,  wM  t  6.3,  -at  below  S.’,  odat*Ul>  cna'I 
30*  aandr;  IT*  crave L')  ICC  anall  C"*>-  le*  l*  lar-e  eo»  les 
(•art-ni-  alaai  2.  *  2.  •  1.". 

QUOAs  0WVA3H 

T.  -16,  I  ^ •  Sc-ytf  cf  Sm>l.b  Dlke^  njy,  Oy'.J  :*yc</34 

0.  .  •  n.  1  »  —  San>.,  alltv  w/olay,  .-raeel,  and  enbhUat  /allow -or r< 

radod,  or;  fw,  .  laV  •tr-o-ore,  *  lot,  Mmily  :  ermtaMa; 
Banda;  10*  -r*v»U;  5*  aaall  o-b  4r*;  9  Ur -a  oce-iloa. 

3U3AI  T.U. 

g=W4a  k>10A  3«7?1  _  iwy. _ 

0.“  -  U.U  OP-ai  —  Ck-svel,  Band;  v/allt,  oob'lea,  at  1  moulds  raj  yellow-- 
.-ratied,  fln»,  a  l«t|  lflf  fine*;  25*  sonda;  30*  •  raw  la; 

7*  Uni*  eob-.laa;  20*  >'oU  iar*  (iwIko*  alaai  6.0  a  l.c  a  2. 


4.U  -  7.9 

(Ci  *<)* 

7.9  -  10.lt 

kr.u  -  r  .i 


Cl  —  Clay,  silty  w/oarda;  ollw  eolnrj  atiff,  -nrlst,  -lowl 
fl sea;  25*  aarda. 


Cl  —  Clay,  silty  w/sandj 
90*  flset;  10*  Bards. 


lue-  raj-  color;  stiff,  -  1st,  j1» 


Sf -<11  —  Sand,  allty  -/.  rat*  1  w  d  oob’.lot-,  dark  yellow-bmwn  t 
traded,  dano<  ,  <mt,  -<odarataly  '•*-» «bla.  10*  flnaat  50*  aane 
5*  Mil  cobblaa. 

»5«:g.iry..»i  IIL  I£i-i  ,  _ 

0.0  -  3.5 
3.5  -  6.0 


Topa°ll 

CF-91  —  Or* eel,  allty  v/iand  and  oob-ilao;  loawa,  dry  I 
baddad,  r%ldl  -erwabla.  10*  fine* ,  3 T*  aasda;  VI 

ocb»laa ;  10*  lar-*  cobMfj  5*  bouldara  (saxlmj*  alaa 

OR  —  (travel,  ail  tv  e/aardi,  caM.aa  and  ktaUmj 
loooa,  walet,  rapidly  t  anaatU.  19  flaoa;  30*  « 
mU  oobblao;  Id  larpr  ecbbloa;  5*  bwvldorv  («r 

-"rwr 


o  U.5, 

If*  veil 
1.  1 


Jv*  Oolot 
b ,  251  i 

w  alaoi 


S.5  -  12 JO 
(SCS-ffj* 


»  —  Sand,  allty  w/ptewU  and  ewbbUa;  «Ui 
danae,  aolat,  slowly  pamaobl*.  39  rinoaj  UO*  t*nd  i 
anall  c  -bhloa ;  9  lama  oobbUa. 

qucui  tm 


pearly 
19  n 


v/..ot.  tx  a  *  e-iJ ;.  an.  »u _ Wi%T*h 


0.5  -  B.O 
(SMJ" 


Tspacll 

OR  —  fra  eel,  allty  with  eanda,  cobbl-a,  and  wovJdrra;  yellaw* 
aMp  graded,  ftm,  dry  to  3.6,  aairt  to  5*0,  eat  to  0.0,  rapid 
IS*  fltiaa;  35*  aanfr;  15*  cr*^Uj  US  asall  anbelaai  V*  1 
9  bawl  dam  (wdna  alaai  1/  a  1.0  a  0.*  . 

aucui  mm 


A . 


i 


. 


Lo 


T«|-*«ll 


H  aiuiL  *><1 


wi/h 


—  Oraswl,  w/amd  arM  cabala*;  )»U«*brain  eolor;  skip  radad, 

lr>o*s,  rarltfl^  pwnubU.  IS*  ftraa,  )54  -land*,  1*54  yassU;  5* 

mall  eM-^laa . 


O'  —  tilt,*  «/*and  a- 1  aobblas,  UfH  rallow-orom  cal  or;  ski;  rr»a*d, 

fir-,  aiUroundad,  win,  ra, l.H  -ar-^ablai  1 51  !ln**;  XU  i«nli)  W34 
It*  mall  aoK>Uaj  9  lar>*  eobhlaa. 


•  —  Ora sal,  jar d'  v/Mlt  urd  cob  last  jlibx-irjr  eolor,  ski,-  ^rad*d, 

'*ot*t,  rvi  U  rmaabl*.  ljl  finoai  )rt  irl  .  l»9  .T».**U,  SI  wall 

e"0"l#S. 

QUCUl  ATWA3* 

3C-dR  --  Sard,  elavay  v/.rawl,  cob  1h  «r  1  bauldort;  ollv*  e->lor \  porrly 
eradad,  s*-r*.  .anr-  ,  ml,  «1  >1  rrrajbl*.  U$t  elr«-«;  79  *ir.t  |  151  T«».  Is, 

51  stall  cob'  1<  •.  9  I&ta  aabolse  1  b-  .l**r*  ns_>lw  mmi  1.6  x  2.'  x 

1.1). 

ttuau  r  u. 


*nt  of  South  SUs,  -UX.  jgj  iWcrit _ _ _ 

SR  —  "••'  4,  'lltv  */  Kf  1,  c*b  lrs,  •  d  tvnd  trra-.  -rll  w-*r»  -hrrvr  color, 

-rl  Tmar-i.  i*  a.,  t  to  i.'',  «(  /  -  ;.  ,  rd*-~  •*!/  /r-asbla.  1;< 
M-*«;  JT*  sar  Ja;  29  r;-s*l».  V*  --aU  c«v  1.  a;  It  1  .rrs  r^'ltii  106 
oiiJcra  iuaxln*r  »1s*t  2,$  ,  7.  «  l. 

H  —  Clay,  sand:'  ■/  res-  1,  cli-r*  el^r,  stiff,  1  l,  'It**!.  i**r*'*a-'l* .  “Of 

flies,  104  s/Me,  104  T>»lr. 

■t-ci«  in**.' 


-5J _ ■  ^  W  4'..  M.  W.‘  U.-/U. _ 

SR  —  Sand ,  *11 t\  •/  pawl,  #r‘  <l*i,  *•  d  o  1 1#  »;  •!!•>•-  fat-  c'“lrr|  oorly 

ra»*d,  dandc,  t  6.3,  wet  Ml  aw  ,  nJhuIj  cr-us^le.  ?9  fir**; 

X*  xandr;  3T4  i-r*s*U,  IE$  w**U  c-*>' 1*»  l*  Ur***  ct>*  lrs,  104  boulders 

1  ■*«!•«»-  s1m>  2.  *  2.  '  1.' 

qua*.  mmusw 


jt-vv  f  Soutn  pi»*.  iur.  o>* .i 

*  —  San.  ,  siltv  *•/«!*» ,  /rsswl,  and  er^Ui;  y«Uo»r-3r«r  cal  or ,  n*tlj 

»  radad,  *rr;  m-aa,  1st,  ttr-a.urs,  i  1*1,  "l-’wly  roi-naMa,  *54  flnas;  9* 
*arda;  1C4  9  mall  e  h  l-*;  51  Ur-*  e^tla*. 

Mi A  T.U 


»*ro.  3*75 1  III*.  640.1.  UA/U. _ 

OPOl  —  *ar<t  a/allt,  e©h  la«,  at  1  ailftni  yrllaw-tr^r  rel«r,  «V1; 

radad,  flm,  *  lsli  10  flnm,  754  sartfa;  X*  Ta*al* j  s4  mall  e«6  leaj 
74  lar*«  eeb^laa,  ?<*  taillar*  (wlsw*  Hm  6.0  *  L.c  x  2.'  ). 

Cl  —  Clay,  tilt'  »/wrdi;  oil*  trl<ir,  stiff,  vin,  -lo*l  -•n-aablr.  T?l 
n-wa;  ?54  sard*. 

Cl  --  Cl#»,  silty  */*an4)  ‘la*-  r*j-  colon  ^llff,  -  1st,  slowly  pmesblr. 

901  fl  m.;  104  sards. 

SI  -6X  ~  Sand.  iUt»  »/  is*l  ad  *#b‘  1«;  darv  y»llss-t>mw  celrr}  **oorljf 
graded,  d*na>  ,  at,  -adsrstal.v  artaat-la.  It*  lu*ss,  50*  a#nd»>  )54  /r»  *alaj 
51  mall  eobblee. 

JUciAi  m» 


*a  mu  r^tj _ ja oat* _ 

Tdp*<-ll 

VJM  —  Orssal,  silt*  «/tand  and  oob  laa;  Urns,  -*7  to  1.5,  aolat  6.5  to  6.0, 
baddad,  r*|jldl.  *r  a«bla.  Ml  ftnao ,  JT4  satda;  Xf  T«»»l»  1  151  saall 
^ U*  lar-*  «obkH|  51  wuldar*  (m%s  alai  1.  *  1.0  x  1.5). 

%^uk  mm 

»  —  >ss*l,  silt*  */ sards,  etM.aa  and  bmldars;  rllf*  color;  paarly  (radad, 
laaaa,  aalet,  rapidly  pmukto.  ISI  flMai  X*  san*i  2S$  rr**r la ,  151 
Mil  aotoblaai  104  lirp  eobbla*-,  't  b^ildar*  («■!•«•  alaai  2.5  x  1.5  s  1,0). 

MSULSfiHK 

*  -  Sadi,  silty  w/ciawla  ard  tdtblis,  »U»  solar |  paarly  eroded ,  sary 
m  d mar,  mist,  ilady  ranaatla.  Xt  rirwa;  JiOf  aandr  (  19  rrsswl*;  9 

■all  <*  Mni  9  laa«a  aMdlas. 

Tfll 


»  -<  ff-tJ?,  aiT.  tfU _ M6&6S. _ 

T 

•  —  friaal,  ailty  with  *ad<  edb!*s,  and  jovitsraj  rail cw> brown  aalar; 
Mlp  grsrni,  fim,  dry  to  M,  Mm  tc  5.8,  wat  to  6.0,  rapidly  psmUt. 
15*  fl*M»i  fll  aa*|  (9  <rsaU|  lot  s«U  lot  Urea  eobblaaj 

%  baal kri  (m«l<MB  siasi  l.c  x  l.c  1  0.4  . 


0.0  -  0.6 


1 


8  -  U.4 


k.6  -  7.0 


SX  —  Sand,  slilr  V«rasal,  aMblaa  and  bottldarai  yaUsa  md  rad-bra*  aalar, 
poarly  tradadi  Uam.  aoUt,  aadarstaly  lamaabU;  )0t  flnas,  hot  sandai 
10t  rT-sasla;  9  aaall  eobblaa;  9  lares  ctbllaa ;  104  b-Kldara  {taxi m  sis  « 
2.5  x  2.0  1  1.0). 

Sit  —  Sand,  silty  d/jparal,  cobblaa  ar<d  tx  Aldarsj  11  *M.  yellaa^trsy-brawp  color; 
aotuad,  pmrty  rradad.  dmaa,  aut,  slrnly  inuiU,  platy  strmtsua.  tot 
flnaa;  554  santh;  XOt  ararala;  54  saall  cobblaai  5*  lares  cobblaa;  54 
bauldara  (asarad*  slsai  1,5  x  1.:  x  1.0). 

W  —  Smd.  sil%  s/ktsm  1,  aabblaa,  and  baiadars;  yall^w -brawn  00 la*;  paarly 
pradad,  yr;  dmaa,  mint,  slawly  paraaabla,  platy  straetura.  254  flnaa;  5Ct 
sands;  U*  «r«Mla|  54  maU  aobblaa;  %  lar<*  aabblaa;  54  bauldara. 

»  —  Saad,  itlb  w/^ra*sl,  aabblaa  ar.d  boaldan;  aottlad  btaa-eny  «nd  yaUaw- 
«-.ray-brsm  eol^r;  paorlyjndad,  ssry  daiida,  *olst,  alasly  paraaabla,  platy 
straetura.  UM  flnaa;  P  san da;  19  .rayala;  104  oabtl*a ;  9  bouldsra 
(aaxlma  alaa>  2.2  x  2.2  x  2.0). 

oucm  nu 


TP-106.  01.  Pika  STAT.  6*50^  300*1.  H4T.  70Q.h  10/25/66 _ 

0.3  -  1.6  SR  —  Sand,  silty  w/gra*al,  aabblaa  and  boulMra;  y allow  and  rad-brown  odor; 

paarly  jrsdad,  loaaa,  anlat,  aadarsUly  rcraaabl*.  3Ct  rinas:  U*  sa.sU ;  104 
trarala;  9  M«U  aabblaa;  9  larta  cobbles  1  104  boaldan  [naxlins  alaai  2.5  x 
2.0  x  1.0). 

1.6  -  U.  5  *  —  Sand,  silty  w/ era  sal,  oobblaa  and  boaldan  1  *>ottlad,  11|M  yallaw-tray- 

WMI  oolorj  paarly  xradad,  dsnas,  aolat,  slowly  paraaabla,  rlaty  straattra. 

204  flnaa;  554  sands;  104  eraxela;  54  —all  aobblaa;  9  larva  aobblaa;  9 
boulders  (asara#*  alaai  1.5  x  1.5  x  1.0). 


k.5  -  6.9  SM  —  Sand,  silty  w/jrasal,  aabblaa  and  bouldara;  yall aw  brawn  color,  poorly 
rradad,  sary  danao,  notat,  slowly  paraaabla,  platy  -troatuTs.  29  flnaa,  504 
sanda;  104  xraMla,  9  Mall  aobblaa;  54  larrt  cobblaa;  9  boal«Mra. 

6.9  -  13.5  SR  —  Sand,  sll%  w/pasal,  aabblaa  and  bouldarai  aottlad,  bind  Cray  aid  yallew- 
srm^brsm  color;  poorly  rradad,  sary  danao,  aalat,  slowly  paraaabla,  platy 
otruatara.  W 34  flnaa;  304  sands,  19  <ras*ls,  104  oobhlaa,  9  bcwldara 
(■ajdjwm  alaai  1.1  x  l.t  x  1.0) . 


TF-yy,  Bqctm  yaa  1,  W.  T0j^ _ _ 

0.0  -  2.0  SR  —  Sand,  silty  aabblaa  and  bouldara;  U«bt  ywllm-br  jwb  aalar; 

poorly  rradad,  fir*,  dry,  mdarataly  paraaabla.  304  flnosi  50t  asnd#,  lot 
era  sola  1  9  snail  aobblaa,  9  bouldara  (naxlma  alaai  1.0  x  1.0  x  1.5). 

*.0  -  6.0  S“  -m  —  Smd,  e laysy  */*tum1  and  aobblaa,  nattlad  yellow -rray-brosn  _nd  *ray- 
brmn  aMar j  pearly  pradad,  sary  donas,  notat,  slmly  paraaabla.  504  flnaa; 

39  sands  1  lOt  xrasaUi  9  mall  aobblaa. 

ostem  mi 


tF-llO,  700'  Oratb  ad  i»Ua.  Hit.  717.0  .  U/Vik _ 

0.0  -  13^>  SR  —  Sand,  silty  V*ny,  craeal  and  aabtlaa,  yallow  brown  oalori  paarly 

M  eroded,  san  dmaa,  platy  atraatura.  Mtat,  slowly  pvmabls.  254  flnaa;  504 
(Sm)  «Mds;  154  erasau,  9  msU  aobblaa,  9  Urea  aabblm. 


g-m.  nti.  >«s.  io^s.  im.  aha _ _ 

0.0  -  6.0  w  —  lad,  Stl9  Vd**!,  aabblaa,  md  bouldara;  UgM  yallaw  bran  solar, 
Mip  fra  dal.  danas.  Mint,  Mdarataly  psamafcU,  19  flnaa,  J9  sanda,  2C4 
MaaaU,  81  snail  aobblaa,  74  lares  aabblaa,  19  braldara  <  sail  mm  alaai 

5*5  x  tuO  x  2.0), 

Mcuinu 


1**01  M*  »no.  995.  ear,  wu _ 


0  -  0.5 
5  -  3.5 

5  -  5.3 


*«R*1  | 

SR  —  trad,  silty  s/crasal,  aabblaa  and  bouldara,  yaUat _ _  _ _ _ 

crudad,  f Ira,  nedni,  mdarataly  paraaabU.  204  rinas,  304  aawda,  kt  eraraUi 
10t  mall  aabblaa,  X*  Ian*  aobblaa  1  tot  bouldara  ( lulim  alaai  6.0  s  6.0  x 

J-0). 

SF  —  Sand  Vfrasul,  aabblaa  md  bouldara,  Uyht  yallaw .t ray  bram  eaUr, 
poarly  era  dad,  bm,  aalat,  rm*tty  pMMabU.  79  wad;  19  (ransU;  9 
MU  aabblaa,  9  Un*  aabblaa,  9  bcwldara  («lsa  alaai  1.5  «  1.0  s  1.0), 
MOALQVPMI 


UNtrrep  soti  ct/fss/rt&frm* 
jr  <Ajtxr*re#y 


<Sfr/pped  (jraund-* 


'■jPopv/ysfr&rrr?  /idee 
c/Cbacr*/e  d*/ff  #&/ 


DOH'A'Sr/VfA* 


KggjggJ  /  * 


Nrtffi  o/fgct'n 

'  vanes 


y  fftdrocfc  Surface 
-  /{*m//7  'ofo  joand  Pedroc* 


-  4  ~cf'P  dr/ /fed  /&£  /rr  sound 
Sedroef  /or  Jncfior  dors 


ryp/c/u  excamt/om  stcr/w  of  coNewristu 


/a '  /foe*  frpr&p  - 


S/e/ 


-  0o#ajfree/n  face  of  Conor efe 
S///  M&//  /  ooefe  of  /mergency 
Spttt*ey  /  sfaf/or?  <z  *^/.d 


See  sfi/s  jL  ?o  ~2~  \.zo/ 

for  Concrete  S/tf  *tff// 
cf//we/?s/or>s  \ 

S/fjS  Pr<f/n  S*f/-~~. 7 
Secf/ons  &(£)oofjr 


ZOA/f  I  /  / 

nut  /*** , 


POW/VSr/?£PM 


—  Cor  Crete  Soot/ng  fo 
Peer  ege/njf  sauna 
Pedrucf  for  rr?//?  /£ " 
deptP  un/ess  o fpermse 
d/ rec fed  Py  tPe  fng/neer 


rrp/CM  s/u  p/4Cfte/Afr  jr  ccwcttrs  su/ 


l  T  rr  t  i 


lilt: 


/  Sec/ten  M  Stefa.  /s  may  yary  c/SPte'  tet/Mp  or*  Ate.  OfA 
i  Spuyxf  Seefroci  Sm  *».  /tep/A  te  atrAte/  Abelt  fspaveryjpA 
/ao/mp  O/ayafuxL ;  sac/  r/tme/isja&s.  m  v.f  y\nt*A?yyrya\ 
tty  /As  fap/neer  after  soanef  t  Vayp/teni  /p  .  ;  j 
oap/trrnea/.  .  .  ;  i 


S  Sbc*  ff/p/op  ana  Sarfa’ina  s/ta//  i 
:  ppsa/.  te  of  a/ A  - <z/*-p  .  . 


1  its  spat:/// Pa1. 


/Tam  7?  eacA-  .  .  i 

4//  Ab/ni(ir<o/y  M  e/p txrta/  //?  sorters  A  ’  <a*V  egajpa/  .  : 
oatermsa'  st/rteoe.  r  site//  pare  4  notes  c/p»-  exeer  terteas 
s/Kuva  o/Aermse.  Afe/aterc/ap  Steer  sAs/.  'Aster  f  /yxT>es. dk 
tvee/  /ran  /or/nx/  aap  euposeef po/brmt  x/smipses.  oatess 
sAoa-a  o/Aerm/sel  .  .  .  i  i  .  :  ] 


/opaAsa  <y  t2vn/r 


*C  tefa\4» mas  xbf 


MS// or  teP\ 
of  foo/fap 


/tte  fSP*$  9*9) 

Unite PrA  /teterjtep 

Types,  S/ree 

(spic  9*7)  In 


w-  <9~t  *}'  AtpA  r  pjtf  pa/y 

bates'  JAre/yateAr  nrh  ft  'ate 
pearcr  /fates  cm  9><  ’den/srs  or 
Y  «pvte  a/ osaA  nbf'tet  seoA 
t  ten*//  fryr) 


SOU  MEGAN  NIVEN  WATENSHEO  PNOJECT 
FLOOOWNTEN  RETANOINO  DAM  NO  ( 
UYNOEMNOUSH  ,  MILLSDONOUAN  CO.  NH 

EMERGENCY  SPILLWkY  SILL  DETAILS 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


NH-6I5-A 


MAI  N’TEKANCE  CHECKLIST  FOR  PL  566  FI  OOl)  CONTROL  STRUCTURES 


T.Lr.  maintenance  checklist  is  a  guide  for  determining  the  maintenance  required 
for  Fublic  Law  5G6  flood  control  structures  in  New  Hampshire.  It  doesn't  take 
t  place  of  experience  and  judgment  and  is  not  inclusive.  Items  of  a  difficult 
n  ure  to  check,  such  as  principal  spillway  conduit  condition,  are  not  included. 
Intensive  checks  of  these  items  are  necessary  at  proper  intervals.  Review  of 
/.  Built  drawings,  the  design  folder,  structure  history,  and  previous  maintenance 
r  orts  should  be  part  of  the  inspection.  Prompt  maintenance  is  a  vital  part  of 
safe  and  effective  operation. 

L  -.opt  where  otherwise  indicated,  completion  of  this  form  may  be  facilitated 
1  ranking  maintenance  items  on  a  1  to  A  basis  where 


1  =  satisfactory 

2  =  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 


requires  immediate  attention. 


aTI  ' 


CeTTi  I-Mie 

SITE  f  r,  n,~  DATE 


k/.TELS LED  Sc\-;:e-=r  Pit 


L’ 


"SIICTID  BY  Porter,  Hntc'-.irsor. ,  liacPr.crror. ,  Kerr 


CEKERAL  ITEMS 


Access  Road.  .........  _2 

Site  Fencing.  .........  _1_ 

Traffic  Conditions.  .  .  .  .  .  .  ,  .  _Jl_ 

Vandalism  Control.  .......  .  "1 

Trash  Control.  .  «  .  .  .  .  »  .  • 


COMME NTS  ?  ?•— >re  trrrh  frc~  L.S.  trnrh  rack. 


KF,rrPVOTP 


Timber  stand  at  reservoir.  .  .  . 

Debris  and  slash.  ...  .  . 

Sediment  level  in  relation  to  low  stage  inlet 

COMMENTS 


5/77 


B-12 


6  SOIL  CC 
Jus  Dt 


CONSfHvniON  SERVICE 

PARTMEN1  OP  AORiCUlTimC 


EMBANKMENT  AND  EXCAVATED  SLOPES 

(Report  riprap  and  vegetation  and 
erosion  condition  under  Items  A 
and  5.) 


Dam 


Sliding  or  sloughing 
Holes  (rodent  and  other) 

(check  especially  at  embankments) 
Excessive  settlement  (embankments)  1 
Cracks 

Traverse  1 

Longitudinal  1 

Seepage  7_/  1 

Piping  2/  1 


Emergency 
Spi  1  lways.  . 
left  right—  ( 


Other 
)  ( 


COMMENTS 


RIPRAP 


Dam 

llpstrean  term 
Principal  Spillway  Outlet 
Embankmc-nt  Gutters 
left 
right 

Emergency  Spillway 
location  r i  i  a 


location  level  lj~ 
Waterways 

location _ 

loco  tion _ 

Outlet  Channel 

Other  T  m’-’  t f er  ch'inr.c!! 


^yreader^ 


Displ. 

of 

Rock 


Loss  Loss 

of  of 

Snails  Redding 


Erosion  Break 
cf  down 

F o u r. d .  of  Lt 


COMMENTS 


1 /Looking  downstream. 

7/Ckcck  especially  at  downstream  face  of  embankments. 

B-  13 


rv  ctv/aiuu. 


5.  View  of  impact  basin  showing  mir  r 
erosion  of  embankment 


6.  Close  up  view  of  embankment  erosion 


4,  View  of  downstream  end  of  outlet  pipe 
showing  washed  out  joint  filler 


APPENDIX  C 
PHOTOGRAPHS 


C-l 


The  U.S.D.A.  Soil  Conservation  Service  (SCS)  located  in  Durham 
New  Hampshire,  maintains  a  file  for  this  dam.  Included  in  thi 
file  are: 

1)  SCS  "Design  Report"  dated  May  1965. 

2)  SCS  "Design  Report  Summary"  dated  May  1976. 

3)  SCS  "Design  Comments"  dated  June  1972. 

4)  SCS  Hydrology  design  calculations  dated  1974. 

5)  SCS  structural  design  calculations  dated  1976. 

6)  SCS  "Detailed  Geological  Investigation  of  Dam 
Sites"  dated  1965. 

7)  SCS  soil  mechanics  laboratory  data  sheets  dated 
1967. 

S)  SCS  "As  Built"  drawings  dated  1977. 

The  New  Hampshire  Water  Resources  Board  ( NHWRB )  maintains  a 
correspondence  file  on  this  dam.  Included  in  this  file  are: 

1)  Maintenance  inspection  checklists  dated  June  15, 
1978. 


■  MPAC-T  BASIN,  SAP.  BOX  IliT.ET .  f<  MISCELLANEOUS  CONCRETE  STRUCTURES 

(specify)  _  _ _________ 


Concrete: 

inside  and  out 


Trashracks : 

low  and  high  stage 


Cates: 

including  lifting 
device,  stem,  guides, 
disc,  flap 

Structure  Drainage: 


Cracking _ ;  Spalling _ ;  Other  deterioration 

_ ;  Excessive  movement  (check  joints) _ ; 

Waterstops _ ;  Joint  sealant _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Need  of  gratings  due  to  beaver _ ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) _ }  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Operation _ ; 

Lubrication _ ;  Wood  decay _ ;  Other _ . 

Report  under  "Embankment  and  Other  Drains" 


Structure,  Railing, 
Grates,  Barriers, 
etc. 


Safety  Items: 


Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  Fasten¬ 
ings _ ;  Wood  decay _ ;  Safety  condition 

(protruding  fastenings,  sharp  edges,  etc.) 

_ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


COMMENTS 


9.  CHANNEL 

Stream  obstructions.  .... 
Debris  in  stream.  ..... 
Sediment  bars  controlled.  .  .  . 

Plunge  pool  stability.  .... 
Fish  habitat  appurtenances  ,  . 

Riprap  --  Report  under  "Riprap"  (item  A) 

COMMENT S  Not  annljcable. _ 


TF7T 


RISER 


Caution  Be  extremely  careful  when  using 
ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 


Ladders: 
inside  and  out 


Condition  of  protective  coating _ ; 

Corrosion _ ;  Damaged  parts _ ;  Loose _ ; 

Other 


Concrete: 
inside  and  out 


Trashracks : 
low  and  high  stage 


Manhole: 


Cate: 

including  lifting 
device,  stem,  guides, 
disc 

Safety  Items: 


Cracking _ ;  Spalling _ ;  Other  deterioration 

_ ;  Excessive  movement  (check  joint  at  riser 

and  conduit) _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ _ ;  Damaged  parts _ ;  Condition  of  fastenings 

_ ;  Need  of  gratings  due  to  beaver _ ;  Safety 

condition  (protruding  fastenings,  sharp  edges, 
etc.) _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ 5  Damage _ ;  Lock  operable _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Lubrication _ ; 

Operation _ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


COMMENT S _ Hot  amlicable. 


3 


Condition  of  stand 
(including  need  for  lime 
and  fertilizer) 
Undesirable  vegetation 
Drainage  (surface) 

Erosion  2! 

Sedimentation 
Condition  of  planting 
Pest  control 
Fire  control 


Emergency 

Spillways  .  ,  Outlet  Water  Other 

Dam  left  right—'  Dike  Channel  way  ( _ ) 

h 


6.  EMBANKMENT  STRUCTURAL .  &  OTHER  PRATTS 

Dam  .  g.Cther 

left  rirht—  (  ,->-:-n)  ( 


Depth  of  Flow 
(in  inches  above  invert) 

With  any  obstruction 
Without  any  obstruction 

-  - 

Turbidity  of  Discharge 
(yes,  no) 

With  any  obstruction 
Without  any  obstruction 

-  - 

JLL 

~LL 

Condition  of  Protective 

Outside 

i:a 

Coating 

Inside 

i:a 

Obstruction  in  Flow 

i;a 

(yes,  no) 

Animal  Guard  Condition 

DA 

Outlet  Condition 

_3L 

Retarding  Pool  Elevation 

(ft.  msl)  or 

(ft.) 

above 
be  low 

Other 

1 /Rooking  downstream.  B-19 

7/lnclmling  wave,  surface,  stream,  manmade,  and  livestock  erosion. 


I 


2 


EMBANKMENT  AND  EXCAVATED  SLOPE? 


(Report  riprap  and  vegetation  and 
erosion  condition  under  Items  4 
and  5. ) 


Dam  Dike 


Emergency 
Spillways  . 
left  richt—  ( 


Other 

>  ( 


Sliding  or  sloughing  _ 

Holes  (rodent  and  other)  _ 

(check  especially  at  embankments) 

Excessive  settlement  (embankments) _ 

Cracks 

Traverse  __ 

Longitudinal  _ 

Seepage  _2/  _ 

Piping  7 /  _ 


COMMENTS 


fc 


| _ _  MATNTTNAKCr:  CHECKLIST  FOR  PL  366  FLOOD  CONTROL  STRUCTL'RrS 

This  maintenance  checklist  is  a  guide  for  determining  the  maintenance  required 
fer  Public  Law  566  flood  control  structures  in  New  Hampshire.  It  doesn't  take 
tie  place  of  experience  and  judgment  and  is  not  inclusive.  Items  of  a  difficult 
nature  to  check,  such  as  principal  spillway  conduit  condition,  are  not  included. 
Intensive  checks  of  these  items  are  necessary  at  proper  intervals.  Review  of 
A  Built  drawings,  the  design  folder,  structure  history,  and  previous  maintenance 
imports  should  be  part  of  the  inspection.  Prompt  maintenance  is  a  vital  part  of 
safe  and  effective  operation. 

1  cept  where  otherwise  indicated,  completion  of  this  form  may  be  facilitated 
by  ranking  maintenance  items  on  a  1  to  A  basis  where 

1  =  satisfactory 

2  *>  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 

A  =  requires  immediate  attention.  . 23 


SITE  8-S.  Dike  DATE  S-IS-^S 


,  Kerr,  Fife 


1 . 

GENERAL  ITEMS 

' 

Access  Road.  . 

• 

• 

• 

• 

• 

• 

• 

1 

Site  Fencing.  . 

• 

• 

• 

• 

• 

• 

• 

1 

Traffic  Conditions. 

• 

• 

• 

• 

• 

• 

• 

1 

Vandalism  Control. 

• 

• 

• 

• 

« 

• 

• 

1 

Trash  Control.  . 

• 

• 

• 

• 

• 

• 

• 

1 

COMMENTS 

b 

* 

RESERVOIR 

Timber  stand  at  reservoir.  ... 
Debris  and  slash.  ...  .  . 

Sediment  level  in  relation  to  low  stage  inlet 

COMMENTS 


A  soil  covstnvA-riON  stnvicc 

us  DErAKTMCNT  AOfoCULTUHE 


E.  S.  Sill 


ll. 


j  (specify)  Intact  Bardn 


Concrete: 

inside  and  out 


Trashracks : 

low  and  high  stage 


Cates: 

including  lifting 
device,  stem,  guides, 
disc,  flap 

Structure  Drainage: 


Cracking  i  ;  Spalling  1  ;  Other  deterioration 

_J_;  Excessive  movement  (check  joints)  1  ; 
Waters tops_1_;  Joint  sealant _ 1_;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ j  Need  of  gratings  due  to  beaver _ ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Operation _ ; 

Lubrication _ ;  Wood  decay _ ;  Other _ . 

Report  under  "Embanlcment  and  Other  Drains" 


Structure,  Railing, 
Crates,  Barriers, 
etc. 


Safety  Items: 


Condition  of  protective  coating _ Corrosion 

_j_;  Damaged  parts _ 2_>  Condition  of  Fasten¬ 
ings _ ;  Wood  decay _ ;  Safety  condition 

(protruding  fastenings,  sharp  edges,  etc.) 

_ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


COMMENTS 


9.  CHATTEL 


Stream  obstructions.  ..........  A 

Debris  in  stream.  ......  .  .  .  .  .  A 

Sediment  bars  controlled.  .........  o 

Plunge  pool  stability.  ..........  1 

Fisli  habitat  appurtenances  ........  .  };a 


Riprap  --  Report  under  "Riprap"  (item  A)  -  *  — 

COMMENTS _ rp.-ln'M j CZ1  -  at  least  2  benver  dnT.. 

t  . _ 


B- 16 

-  .vu.m  ...cv  emnankmunts. 


1 


Ladders : 
inside  and  out 


Concrete : 
inside  and  out 


Trashracks: 
low  and  high  stage 


[  Manhole: 


Cate: 

including  lifting 
device,  stem,  guides, 
disc 

Safety  Items: 


Caution  Be  extremely  careful  when  using 
ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 

, 

Condition  of  protective  coating _ ; 

Corrosion _ ;  Damaged  parts _ ;  Loose _ ; 

Other _ . 

Cracking  1  ;  Spalling _ Other  deterioration 

1  ;  Excessive  movement  (check  joint  at  riser 
and  conduit) _ ;  Other _ . 

Condition  of  protective  coatings  i  ;  Cor. osier: 

1  ;  Damaged  parts _ Condition  of  fastenings 

1  ;  Need  of  gratings  due  to  beaver  p  ;  Safety 
condition  (protruding  fastenings,  sharp  edges, 
etc.  )  1  ;  Other _ . 

Condition  of  protective  coatings  1  ;  Corrosion 
1  ;  Damage  1  ;  Lock  operable _ 1_;  Other _ . 

Condition  of  protective  coating  1  ;  Corrosion 
1  ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Lubrication _ ; 

Operation _ ;  Other _ . 

I 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


COMMENT S  V.’.R.B,  v.-jll  chec?<  cate  -  no  ladder . 


I 


B-15 


i 


5!  VEGETATION 


Condition  of  stand 
(including  need  for  lime 
and  fertilizer) 
Undesirable  vegetation 
Drainage  (surface) 

Erosion  2J 
Sedimentation 
Condition  of  planting 
Pest  control 
Fire  control 


Emergency 

Spillways  .  .  Cert.  Outlet  Water  Other 
Dam  left  right—  Dike  Channe  1  way  ( _ ) 


COMMENTS 


6.  EMBAMKhTEMT  ,  STRUCTURAL.  &  OTHER  DRAINS 


Depth  of  Flow 
(in  inches  above  invert) 

Turbidity  of  Discharge 
(yes,  no) 

Condition  of  Protective 
Coating 

Obstruction  in  Flow 
(yes,  no) 

Animal  Guard  Condition 

Outlet  Condition 

Retarding  Pool  Elevation 

Othc  r 


With  any  obstruction 
Without  any  obstruction 

With  any  obstruction 
Without  any  obstruction 

Outside 

Inside 


(ft.  tnsl. ) _  or  *] 


Dam  .  .  Cer.Pt*'ier 
left  right—  (  n-:-r.  )  ( _ ) 


Jl.  Ji_  Hi 

4  b  KA 


4  4  KA 


4_  _4_  NA_  _ 

4  4  KA  _ 

,,  .  above  tor  of 

-  ’  XWiTs—icm. 


COMMENTS 


Stnr~e  in  outlet  chn.nr.el  innndntin~  F.S.  Pine. 


t 


i  1 /Rooking  <1 
1  7/lnc  lulling 


own  stream, 
wave,  surface 


* 


stream,  manmade. 
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and  livestock,  erosion. 


C-6 


'  >  ■  ,.x  '  V  ~t  > 


View  of  upstream  slope  of  cemetery 
dike 


View  of  downstream  slope  of  cemetery 
dike 


APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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REACH  FROM  CONFLUENCE  WITH  STONY  BROOK  TO  CONFLUENCE  WITH  STOCKWELL  BK 
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Attenuated  Peak  Dam  Failure  Flow  at  Confluence  of  Stony  and  Stockwell  Brooks 
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